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BRAIN. 

APRIL,  1886. 

A  CONTRIBUTION  TO  THE  COIMPARATIVE  STUDY 
OF  CONVULSIONS. 

BY   J.    HUGHLINGS-JACKSON,  M.D,,  F.E.C.P.,  F.R.S. 

rhijsician  to  the  London  Hospital,  and  to  the  National  Hospital 
for  the  Epileptic  and  Paralysed. 

1.  Introductory. 

When  I  first  began  the  investigation  of  nervous  diseases  I 
sui^posed,  as  most  other  physicians  then  did,  and  as  perhaps 
most  still  do,  the  seat  of  epilepsy  to  be  the  medulla  oblon- 
gata. But  I  soon  came  to  the  conclusion,  that  the  cerebrum 
is  the  seat  of  epileptiform  seizures  (convulsion  beginning 
unilaterally).  I  supposed  the  particular  parts  diseased  to  lie 
within  the  region  of  the  middle  cerebral  artery ;  that  rough 
localisation  was  before  I  had  the  advantage  of  the  experi- 
mental researches  of  Hitzig  and  Ferrier.  Later  on,  I  supposed 
that,  as  I  crudely  put  it,  epilepsy  (the  epilepsy  proper  of 
authorities)  depended  on  discharges  of  convolutions  "  at  a 
greater  distance  from  the  motor  tract "  than  epileptiform 
seizures  did.^  I  believed  then,  that  no  variety  of  convulsion 
in  man  arose  from  any  sort  of  change  below  the  cerebrum 
proper.  But  very  lately  I  have  come  back  to  the  belief,  that 
some  convulsions  (I  do  not  call  them  epileptic)  in  children 
(and,  I   suspect  some   in   adults  which  are  called   epileptic) 

'  Study  of  ConvulsioiiB,  '  St.  And.  Med.  Graduates'  Trans.,'  vol.  iii.  1870, 
^    VOL.    IX.  B 
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depend  on  lesions  of  the  pons  or  medulla  oblongata.  The 
fits  in  children  to  which  I  especially  allude  are  "  inward  fits," 
otherwise  called  laryngismus  stridulus  ;  they  are  "  respiratory 
convulsions." 

Of  course  I  knew  long  ago  that  Brown-Sequard  had  demon- 
strated that  in  guinea-pigs  a  liability  to  convulsions  could  be 
experimentally  produced  (in  ways  everybody  knows),  and 
that  the  fits  could  be  artificially  brought  on  when  the  brain 
proper  had  been  taken  away.  And  I  knew  that  Kussmaul  and 
Tenner  had  produced  convulsion  by  rapidly  bleeding  rabbits 
when  the  brain  proper  had  been  removed.  It  is  plain  that 
the  convulsions  in  these  animals  do  not  depend  on  the 
cerebrum.  Moreover  there  are  the  most  valuable  experiments 
of  Westphal,  another  way  of  producing  a  liability  to  con- 
vulsions in  guinea-pigs.  But  I  supposed,  erroneously  I  now 
think,  that  no  sort  of  convulsion  occurred  in  man  from  any 
kind  of  disease  lower  than  the  cerebrum  proper.  I  thought 
the  reason  why  convulsion  occurred  in  certain  lower  animals 
deprived  of  the  cerebrum,  and  not  in  man  from  disease  of 
parts  lower  than  the  cerebrum,  was  explainable  by  the 
manifest  great  differences  in  the  degree  of  evolution  of  the 
nervous  systems  of  those  animals  from  that  of  the  nervous 
system  of  man.  Seeing  that  the  convulsions  in  the  animals 
just  mentioned  were  demonstrably  owing  to  changes  in  the 
medulla  oblongata,  or  pons,  or  both,  I  tried  to  show  why  such 
convulsions  occurred  in  these  lower  animals  and  not  in  man.^ 
Having  now  modified  my  belief  on  this  matter,  I  come  to 
attach  even  a  greater  value  than  I  once  did  to  the  researches 
of  Marshall  Hall,  Brown-Sequard,  Kussmaul  and  Tenner,  and 
Westphal.  This,  by  way  of  mere  preliminary.  I  now  think, 
as  above  stated,  that  there  are  three  classes  of  fits  in  man.  I 
go  on  to  speak  more  particularly  of  the  three. 

2.  The  Scale  of  Fits. 

I  believe  (1)  epileptic  fits  (epilepsy  proper)  to  depend  on 
"  discharging  lesions  "  of  parts  of  the  highest  level  of  evolu- 
tion, and  (2)  epileptiform  seizures  to  depend  on  "  discharging 

'  'West  Riding  Asylum  Eeports,'  vol.  iii.  p.  342.  "  On  Evolution  of  Nervous 
Centres." 
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lesions "  of  parts  of  the  middle  level  of  evolution.  Both 
(1  and  2)  are  eerebral  convulsions.  Both,  to  my  thinking,  are 
"  cortical."  (3)  Inward  fits  (respiratory  convulsions)  and 
some  other  fits  depend,  I  submit,  on  discharges  beginning  in 
parts  of  the  lowest  level  of  evolution. 

3.  Tlie   Three  Levels  of  Evolution  of  the   Central  Nervous 

System. 

I  now  give  a  brief  outline  of  the  hierarchy  of  the  nervous 
centres.  It  is  admittedly  imperfect ;  it  is  incomplete,  too,  by 
omission  of  the  sympathetic  chain,  peripheral  ganglia,  and 
ganglia  of  the  posterior  roots  of  the  spinal  nerves.  (Strictly, 
we  ought  to  speak  of  four  levels,  the  periphery  being  the  real 
lowest.)  It  will  be  seen  that  the  scheme  is  not  after  the 
morphological  divisions,  spinal  cord,  pons  Varolii,  &c,,  but 
is,  especially,  according  to  degree  of  indirectness  with  which 
centres  represent  parts  of  the  body,  and  is  thus  an  anatomico- 
physiological  scheme.  The  motor  nuclei  of  the  pons  Varolii 
and  medulla  oblongata  are  some  lowest  motor  centres  as  much 
as  the  anterior  spinal  horns  are  some  others. 

(1)  The  lowest  level  of  evolution,  or  series  of  lowest  centres, 
is  pretty  much  what  Marshall  Hall  called  "  the  True  Spinal 
System,"  which,  according  to  him,  especially  consisted  of 
spinal  cord,  medulla  oblongata,  and  pons  Varolii.  The  nuclei 
for  ocular  muscles  in  the  floor  of  the  aqueduct  of  Sylvius  are,  no 
doubt,  the  topographically  highest  known  lowest  motor  centres.^ 

The  lowest  sensori-motor  centres  represent  all  parts  of  the 
body,  animal  and  organic,  "from  nose  to  feet,"  in  simplest, 
&c.,  combinations. 

Besides  the  centres  we  have  spoken  of,  anterior  and 
posterior  spinal  horns  and  their  homologues  higher  up,  and 
besides  Clarke's  visceral  column  and  its  lower  and  higher 
representatives,  there  are  what  are  called  "  regulating  centres," 
— micturition  centre,  vaso-motor  centre,  respiratory  centre,  &c. 
It  may  be  that  these  are  simply  re-combinations  of  elements 
of  the  nuclei  mentioned.  I  think  that  these  centres  are 
products  of  internal  evolution. 

'  There  is  no  impropriety  in  this  expression,  nor  in  such  a  one  as  "  two  lowest 
centres,"'  since  "  lowest  centre  "  is  a  proper  name. 

B    2 
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(2.)  The  middle  level  of  evolution  consists  of  Jlitzig  and 
Ferrier's  motor  centres,  and  of  Schafer  and  Victor  Horsley's 
trunk  centres,  and  also  of  Ferrier's  sensory  region.^ 

The  middle  sensori-motor  centres  re-represent  all  parts  of 
the  body,  organic  and  animal,  from  nose  to  feet,  in  more 
complex,  &c.,  combinations. 

(3.)  The  highest  level  of  evolution  consists  of  parts  of  the 
brain  in  front  of  the  middle  motor  centres  (frontal  or  pre- 
frontal, lobes),  highest  motor  centres,  and  of  parts  behind 
the  middle  sensory  centres  (occipital  lobes),  highest  sensory 
centres. 

The  highest  centres  re-re-represent  all  parts  of  the  body, 
organic,  and  animal,  "  from  nose  to  feet,"  in  most  complex, 
&c.,  combinations. 

The  lowest  level  of  central  evolution  being  evolved  out  of 
the  periphery  (epi-  and  ento-)  represents  all  parts  indirectly, 
but  yet  most  nearly  directly  of  all  the  levels ;  the  middle, 
evolved  out  of  the  lowest,  represents  (re-represents)  all  parts 
doubly  indirectly ;  the  highest  evolved  out  of  the  middle, 
represent  (re-re-represent)  all  parts  trij^ly  indirectly. 

The  highest  centres,  the  climax  of  the  evolution,  are  in 
popular  language  the  "  organ  of  the  mind."  I  again  insist, 
as  I  have  done  for  many  years,  that  this  "  organ "  is  as 
certainly  of  sensori-motor  constitution  as  is  the  lumbar  en- 
largement (some  lowest  centres).  But  the  constitution  of  the 
highest  centres  differs  vastly  in  degree  from  that  of  the  lowest 
centres.  They  (a)  represent  most  indirectly  (re -re-represent) 
(h)  literally  all  parts  of  the  body  having  nerves  (as  the  lower 
levels  do),  but  they  (c)  represent  all  parts  in  most  numerous 
and  most  complex,  &c.,  combinations.  Just  as  any  state  of 
consciousness  is  a  state  of  a  whole  person  psychical,  so  the 
correlative  activity  is  of  nervous  arrangements  representing 
a  whole  person  physical  (the  whole  organism).  When  a 
person  is  having  a  particular  mental  state,  there  are  occurring 
physically,  of  course,  activities  of  his  highest  centres.     But 

*  Since  Hitzig  and  Fcrrier  are  not  agreed  on  details  of  motor  representation  by 
the  cortex,  it  will  be  seen  that  by  using  the  expression  "  Hitzig  and  Ferrier's  motor 
centres,"  I  do  not  pretend  to  demarcate  exactly  the  middle  and  highest  motor- 
centres. 
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what  I  urge  is  that  the  nervous  arrangements  then  engaged 
represent  his  body,  and  some  parts  of  it  most  especially. 

I  believe  that  the  cerebellum  also  represents  all  paris  of  the 
body,  but  in  ways  different  from  the  cerebrum.  It  will  be 
seen  that  the  lowest  level  of  evolution  is  at  once  lowest 
cerebral  and  lowest  cerebellar. 

4.  The  Comparative  Stuchj  of  Convulsions ;   Varieties  of  Lowest 

Level  Fits. 

One  object  is  to  make  a  comparative  study  of  the  three 
classes  of  convulsions  or  fits  depending  on  discharges  on  the 
three  different  levels  of  evolution, — lowest,  middle  and 
highest,  levels  of  evolution.  Speaking  roughly,  there  are 
supposed  to  be  lowest,  middle  and  highest  "level  fits."^ 
Several  things  qualifying  a  direct  comparison  and  contrast 
of  the  three  classes  of  fits  will  be  spoken  of  later. 

An  "  inward  fit,"  or  respiratory  convulsion,  is  but  one  variety 
of  fits  on  the  lowest  level,  just  as  convulsion  beginning  in  one 
hand  is  but  one  variety  of  epileptiform  seizures  (middle  level 
fits),  and  just  as  convulsion  ushered  in  by  an  "  epigastric  sen- 
sation "  is  but  one  variety  of  epilepsy  proper  (highest  level 
fits).  Moreover  what  we  call  respiratory  convulsion  should  in 
many  cases,  since  the  convulsion  becomes  universal,  be  called 
respiratorily  beginning  convulsion.  In  each  class  of  fits  the 
convulsion  is  universal  if  the  discharge  be  severe  enough. 
Ordinary  spasmodic  asthma  in  the  child  or  adult  is  a  respira- 
tory convulsion,  and  is  also  a  lowest  level  fit.  Both  it  and 
inward  fits  are,  I  submit,  owing  to  sudden,  &c.,  discharges 
beginning  in  some  part  of  the  respiratory  centres.  Kigor  is 
another  lowest  level  fit,  dependent  on  discharge  beginning  in 
some  part  of  the  vasomotor  centre.  I  suppose,  as  implied  in 
some  foregoing  remarks,  that  the  fits  induced  by  Brown- 
Sequard  and  Westphal  in  guinea-pigs,  and  by  Kussmaul  and 
Tenner  in  rabbits,  are  lowest  level  fits  in  those  animals.  I 
shall  consider  later  whether,  as  I  have  said  I  suspect,  some  fits 

'  In  still  other  words,  which  must  not  be  taken  literally,  there  are  "least 
evolveil,'  " higher  evolved,"  and  " most  evolved "  fits.  Thus  a  severe  epileptic 
seizure  is  a  "  more  evolved  fit "  than  a  severe  epileptiform  seizure  is,  even  when 
in  each  the  convulsion  is  universal.  I  shall  no  lon^^er  use  such  expressions, 
for  strictlv  the  three  classes  of  fits  are  three  different  dissolutions  being  effected. 
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in  tlic  adult  called  epileptic  are  really  epileptic  (epilepsy 
proper),  or  are  lowest  level  fits — fits  analogous  to  those  oc- 
curring in  Brown-Sequard's  guinea-pigs.  But  I  ought  to 
say  now,  that  I  fear  I  shall  not  bo  able  to  make  out  any- 
thing like  a  demonstration  on  this  matter.  In  any  case 
we  should  have  to  consider  the  vast  differences  in  the 
degree  of  evolution  of  the  nervous  centres  in  man  and  in  the 
guinea-pig,^ 

It  may  be  well  to  say  very  explicitly,  what  is,  however, 
repeating  part  of  the  foregoing,  that  I  do  not  believe  epilepsy, 
the  epilepsy  proper  of  nosologists,  and  epileptiform  seizures 
to  be  owino^  to  any  sort  of  lesion  on  the  lowest  level  of  evolu- 
tion, although  of  course  the  motor  centres  on  this  lowest  level 
are  secondarily  engaged  in  epileptiform  seizures,  and  tertiarily 
in  epileptic  seizures. 

"  Inward  fits,"  or  respiratory  convulsions,  some  lowest  level 
fits,  are  the  main  subject  of  this  paper;  epileptic  seizures, 
highest  level  fits,  have  been  spoken  of  at  the  outset  for  the 
sake  of  order,  and  will  be  considered  again  in  comparison  and 
contrast  with  "  inward  fits,"  and  other  lowest  level  fits. 

5.  Inward  Fits. 

"  Inward  fits,"  or  laryngismus  stridulus  (respiratory  convul- 
sions), occur  mostly  in  children  under  one  year  of  age,  not 
often  after  two.  Laryngismus  stridulus  occurs  especially, 
Niemeyer  says,  during  the  first  year  of  life ;  Charles  West 
found  that  out  of  thirty-seven  cases,  thirty-one  occurred 
between  the  age  of  6  months  and  2  years.  Meigs  and  Pepper 
write  ■?  "  Of  thirty  cases  selected  indifferently  from  our 
practice,  and  from  authors  in  which  the  age  is  given, 
thirteen  were  6  months  or  less  of  age,  eleven  between  6  months 

*  Siuce  writing  lliis  sentence,  I  have  seen  fits  in  a  boy  whose  case  is,  I  thiak, 
very  like  the  cases  of  Brown-Se'quard's  guinea-pigs.  A  boy  of  seven,  falls 
snddenly  to  the  ground  when  his  head  or  face,  either  side,  is  touched  ;  his 
face  flushes,  his  eyes  turn  up  and  to  the  right,  his  respiration  stops,  and  there  is 
a  sudden  jerk  of  his  limbs.  Since  his  fits  began  a  few  months  before  the 
age  of  two  and  a  half  years  (when  he  had  "an  ordinary  epileptic  fit"),  as  he 
has  imperfect  left  heuuplegia,  and  for  other  reasons  to  be  given  when  the  case 
is  reported,  the  supposition  of  pretence  is  about  as  reasonable  as  that  Brown- 
Sequard's  guinea-pigs  should  pretend  to  have  fits  when  the  epileptogenous  zone 
is  touched. 

^  '  Diseases  of  Children,'  7th  edition. 
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ami  1  year,  four  between  1  and  2  years  of  age,  one  of  2  and 
one  of  4  years  of  age  ;  so  that  of  the  thirty,  twenty-four  were 
under  1  year."  "  Laryngismus  seldom  attacks  children  more 
tlian  a  year  old."^  Henoch  writes  that  it  is  "  confined  almost 
exclusively  to  the  period  between  the  6th  and  24th  months. 
I  have  hardly  ever  observed  it  at  a  later  age,  but  have  seen 
cases  as  early  as  tlie  fifth  or  sixth  weck."^  What  is  the 
significance  of  this  limitation  by  age? 

6.  The  Infanfs  Nervous  System. 

The  lowest  level  of  evolution  is  probably  nearly  the  whole 
of  the  new-born  infant's  developed  nervous  system  ;  the  higher 
levels,  in-so-far  as  they  are  not  yet  organised,  are  masses  of 
"  nervous  stuff "  and  not  centres  proper ;  they  are  almost  a 
foetal  part  of  the  new-born  infant.  No  doubt  development 
goes  on  with  increased  activity  in  the  higher  two  levels  after 
birth ;  the  nervous  masses,  as  we  called  them,  will  be  rapidly 
becoming  middle  and  highest  centres.  But  their  development 
will  be  far  behind  that  of  the  lowest  ("earliest")  level. 
"Inward  fits"  are  rare  under  six  months  of  age,  when  the 
lowest  level  itself  will  be  very  imperfectly  developed;  but 
probably  the  main  reason  why  these  fits  do  not  often  occur 
until  the  age  of  six  months  is  that  rickets  is  rare  before 
that  age. 

According  to  Soltmann,  the  convolutions  in  the  "motor 
region  "  (I  oall  this  region  the  middle  motor  centres)  in  new- 
born dogs,  cats  and  rabbits  is  unexcitable  at  birth,  and  epilep- 
tiform seizm-es  cannot  be  provoked  in  them  by  excitation  of 
that  region.  Albertoni  has  confirmed  these  observations. 
Franck  and  Pitres  write  of  Albertoni's  researches  :  "  II  resulte 
de  cette  serie  d'experiences  que  I'e'pilepsie  par  la  faradisation 
de  I'ecorce  du  cerveau  n'a  pu  etre  provoque  chez  un  chien  de 
treize  jours,  tandis  qu'elle  s'est  produite  chez  les  animaux 
ages  de  dix-neuf  jours  et  plus."  Soltmann's  conclusions 
have,  however,  been  recently  disputed  by  Dr.  Joseph  Pareth, 
who  says  the  dog's  cortex  is  excitable  in  the  first  days 
after   birth.     Still  we   cannot   but   suppose   that   the  higher 

'  Ringer, '  Therapeutics,'  10th  edition,  p.  67 
^  '  Lccturea  on  Diseases  of  Children,'  p.  70. 
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centres  must,  in  new-born  animals,  be  a  long  way  behind  the 
lowest  in  their  degree  of  development. 

The  infancy  of  a  dog  in  comparis(m  with  that  of  man  is  of 
slight  duration.  The  higher  the  animal,  the  longer  its  infancy. 
Man's  infancy  is  the  longest  of  all.  The  following  quotation 
from  Fiske  is  of  profound  importance  to  the  medical  evolu- 
tionist in  many  ways. 

"The  gulf  by  which  the  lowest  known  man  is  separated 
from  the  highest  known  ape  consists  in  the  great  increase  of 
his  cerebral  surface,  with  the  accompanying  intelligence  and 
in  the  very  long  duration  of  his  infancy.  These  two  things 
have  gone  hand-in-hand.  The  increase  of  cerebral  surface 
due  to  the  working  of  natural  selection  in  that  direction  alone 
has  entailed  a  vast  increase  in  the  amount  of  cerebral  organi- 
zation that  must  be  left  to  be  completed  after  birth,  and  thus 
has  prolonged  the  period  of  infancy."^ 

Much  is  said  of  the  "  great  excitability  "  of  the  nervous 
system  of  infants.  I  should  not  speak  so  generally,  but  would 
say  that  the  lowest  level  of  evolution  is  in  the  new-born 
infant  almost  the  whole  of  its  then  developed  nervous  system, 
and  thus  almost  the  sole  part  there  is  to  be  excitable.  Putting 
this  otherwise,  the  lowest  level  is,  the  younger  the  infant,  the 
more  nearly  its  highest  level ;  it  is  indeed  more  nearly  its 
highest  and  lowest  at  once,  although,  later  in  life,  on  full 
development  of  its  middle  and  highest  nervous  masses  into 
centres  proper,  that  level  will  be  the  real  lowest.  It  itself  in 
the  infant  will  be  at  once  imperfectly  developed  and  actively 
developing,  and  thus  naturalli/  very  excitahle.  The  parts  most 
actively  developing  on  the  infant's  lowest,  his  then  nearly 
highest,  level  will  be  the  centres  for  organic  parts  ;  the  centres 
for  animal  parts  will  be  far  behind  them  in  degree  of  develop- 
ment. No  doubt  the  order  of  degree  of  development  of  the 
centres  for  the  three  great  organic  functions,  although  nearly 
contemporaneous,  will  be,  both  before  and  after  birth,  diges- 
tive, circulatory,  and  respiratory ;  the  respiratory  will  be,  of 
the  three,  the  most  actively  developing  in  infancy.  The 
lowest  centres  for  the  three  systems  are  seated  in  that  part  of 

'  '  Destiny  of  Man,'  p.  54.  For  a  full  account  of  Fiske's  opinions  on  the  im- 
portance of  prolongation  of  infancy,  see  his  '  Cosmic  Philosophy,'  vol.  ii. 
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the  lowest  level  which  is,  morphologically,  the  medulla- 
oblongata,  and  as  Lauder  Brunton,  in  some  very  important 
remarks,  says :  "  the  medulla  oblongata  in  the  vertebrata  may 
be  looked  on  as  a  lower  and  more  fundamental  centre  than 
the  brain  or  spinal  cord."  ^ 

Another  side  of  some  of  the  foregoing  statements  is  that 
the  higher  levels  being  in  the  infant  little  organised  (being 
there  morphologically,  but  not  being  there  functionally  to  any 
great  extent)  the  lowest  level  will  be  less  "  controlled "  or 
less  "  kept  down  "  than  in  older  persons.  Pari  passu  with 
the  later  development,  or  evolution,  of  the  higher  levels,  the 
lowest  will  be  more  and  more  "kept  down."  Putting  this 
otherwise ;  the  process  of  evolution  is  not  only  an  "  adding 
on,"  but  is  thereby,  at  the  same  time,  a  "  keeping  down  ;  " 
the  newly  added  (properly  the  higher  and  newer  evolved  out 
of  the  lower  and  older)  controls  its  lower.  Using  popular 
language,  we  gradually  get  above  our  mechanical  selves  as 
evolution  of  our  middle  and  highest  centres  (and  especially 
their  internal  evolution)  proceeds. 

Here  1  refer  to  Soltmann's  important  researches  on  imperfect 
development  of  inhibitory  arrangements  in  very  young  dogs, 
cerebral,  he  thinks,  as  well  as  spinal.  If  Soltmann's  observa- 
tions are  correct,  they  are  a  very  important  contribution  to 
the  doctrine  of  evolution  of  the  nervous  system.  The  younger 
the  infant,  the  more  of  a  mere  ordinary  reflex  mechanism  will 
be  what  there  then  is  of  its  nervous  system ;  the  less  check 
there  will  be  of  one  part  by  another.  The  accelerating  car- 
diac centres  will  develop  ahead  of  the  cardio-inhibitory  centres  ; 
the  respiratory  ahead  of  its  checking  nervous  arrangements, 
the  vaso-motor  ahead  of  the  vaso-dilator  nervous  arrangements. 

7.  Recapitulation. 

So  now'  we  find  that  "  Inward  fits  "  occur  in  the  very  young, 
in  those  persons  that  is,  whose  lowest  level  of  evolution 
is  the  most  developed  and  yet  most  actively  developing 
level,  and  which,  from  the  comparatively  little  development 
of  higher  centres,  is  little  controlled.  This  is  saying  that 
what  we  call   the  infant's  lowest  centres  are  its  then  nearly 

'  '  riiarmacology,'  &e'.,  p.  197. 
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highest  centres  or  highest  and  lowest  at  onc(;.  "  Iiiwaid 
fits  "  occur  in  those  persons  whose  then  nearly  highest  centres 
are  naturalhj  very  excitable.  Bearing  in  mind  Soltniann's 
observations,  we  add  that  these  nearly  highest  centres  (which 
later  in  life  will  be  the  lowest  centres)  are  more  nearly 
ordinary  reflex  centres,  are  less  checked  in  their  actions  and 
interactions  by  inhibitory  nervous  arrangements.  But  why 
have  some  and  not  other  infants  "  inward  fits "  ?  In  other 
words,  what  is  the  determining  cause  of  such  discharges 
of  the  infant's  "  naturally  very  excitable  "  respiratory  centres 
as  produce,  not  respiratory  movements,  but  respiratory 
convulsions  ?  That  inward  fits  nearly  always  occur  in  the 
rickety  is  now  (Elsasser,  Jenner,  Gee)  accepted  doctrine.  But 
what  is  the  relation  ?  Henoch  writes  :  "  All  attempts  fail  to 
explain  the  connection  between  rachitis  and  spasm  of  tho 
glottis." '  It  is  then  somewhat  rash  in  me  to  submit  an 
explanation.  The  question  is,  "  By  what  steps  does  rachitis 
bring  about  sudden  and  excessive  discharges  of  the  respiratory 
centres  in  infants  ?  What  is  the  intermediary  between  rickets 
and  Inward  fits  ?  "  As  a  preliminary,  some  general  remarks 
on  nervous  discharges  must  be  made. 

8.  Digression  of  Nervous  Discharge. 

All  movements  are  the  results  of  nervous  discharges  (or 
liberations  of  energy  by  nerve-cells),  but  in  the  case  of 
convulsion  there  are  sudden  excessive  and  rapid  discharges ; 
such  discharges  of  any  motor  centre  do  not  produce  movements 
proper.^  Besides  developing  movements  strongly,  they  develop 
many  together — produce  that  contention  of  many  movements 
which  we  call  convulsion.  Any  motor  centre  suddenly,  ex- 
cessively and  rapidly  discharging  is,  for  the  time  being,  a 
"convulsive  centre."  What  I  call  "discharging  lesions"  in 
epileptic  and  epileptiform  seizures  are  small  persistent  "  con- 

>  Many  years  ago  Moxon  remarked,  "  muscle  is  only  in  degree  less  nervous 
than  nerve."  There  is,  in  severe  epileptic  fits,  a  sequence  of  discharges  of  four 
levels  of  motor  evolution — highest,  middle,  and  lowest  nervous  centres  and  of 
"muscle  centres" — muscles  being  in  one  aspect,  in  accord  with  Moxon 's 
remark,  nervous  centres ;  in  another  aspect  they  are  glands.  I  continue,  however, 
to  speak  of  throe  levels  of  evolution. 
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vulsive  centres."  A  "  discharging  lesion  "  (or  part  of  a  motor 
centre  become  a  "  convulsive  centre ")  is  a  local  persisting 
hyperpliysiological  state  of  nerve-cells  induced  by  some 
pathological  changes,  which  changes  lead  to  increased,  but 
yet,  I  think,  inferior  nutrition.'^ 

It  is  to  be  insisted  on  that  convulsion,  in  any  case,  is  nothing 
whatever  else  than  a  sudden  excessive  and  rapid  development 
of  the  normal  movements  which  the  centre,  suddenly  and 
excessively  discharging,  represents.  The  great  thing  to  bear 
in  mind  is,  that  such  discharges  lead  not  only  to  excessive, 
but  also  to  contemporaneous  development  of  many  movements, 
so  that  the  name  "  movements  "  is  no  longer  properly  applicable 
to  the  motor  affection  produced,  and  we  call  it  convulsion. 
Let  any  motor  centre  be  discharged  strongly  enough,  and 
rapidly  enough,  and  we  have  convulsion  of  the  parts  the  centre 
represents. 

There  is,  of  course,  something  more.  Since  a  "  discharging 
lesion  "  is  a  physiological  fulminate  (normal  cells  of  a  centre 
having  become  a  quasi-parasitical  hyper-functioning  part  of 
it),  the  sudden  excessive  and  rapid  discharge  of  its  highly 
unstable  elements  upsets  the  equilibrium  of  (discharges) 
anatomically  connected  nervous  arrangements  of  normal 
instability ;  normal  elements  which,  in  the  case  of  a  "  de- 
structive lesion,"  serve  towards  compensating  a  loss,  are  in  the 
case  of  "  a  discharging  lesion  "  compelled  to  co-operate  in  an 
excess  (co-operation  in  excess  is  compensation  inverted). 
So  it  is  always  to  be  understood,  when  not  stated,  that  not 
only  are  the  movements  of  the  parts  most  especially  represented 
by  cells  constituting  a  "  discharging  lesion  "  developed,  but 
that  the  movements  of  other  parts  also,  represented  by  normal 
cells  which  are  (by  collateral  and  downward  currents)  com- 
pelled to  discharge,  are  developed.  (The  discharges  in  both 
cases  being  sudden,  &c.,  what  we  just  called  the  development 
of  movements,  is  really  the  "running  them  up"  into  con- 
vulsion.) Hence  from  sudden  and  rapid  discharges  of  a  small 
part  of  the  highest  centres  (in  epilepsy  proper)  we  may  have 

1  I  have  been  said  to  have  put  forward  the  "  theory  of  discharges  "  as  the 
pathology  of  epilepsies.  I  have  really  tried  hard  to  show  that  certain  pathological 
processes  only  induce  "  discharging  lesions"  which  are  hyper-physiological  .states. 
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from  wide  colhitoriil  and  downward  discharges  universal  severe 
convulsion  (co-operation  in  excess). 

Convulsion,  although  very  different  from  a  series  of  normal 
movements,  is  not  something  altogether  siii  generis.  I  do  not 
now  believe,  as  I  once  said,  that  all  metaphysic  has  died  out 
of  the  expression  "  attacked  by  convulsion  ;  "  it  is  not  always 
thoroughly  realised  that  a  convulsion  is  simply  a  brutish 
development  of  many  of  the  patient's  ordinary  movements. 
A  severe  epileptic  convulsion,  to  take  that  case  for  illustration, 
is  nothing  whatever  else  than  a  sudden,  excessive,  rapid,  and 
consequently  a  nearly  contemporaneous,  development  of 
many  of  the  patient's  common-place  daily  movements — of 
movements  of  the  eyes  in  looking ;  of  the  face  in  its  various 
expressions ;  of  articulatory  movements  ;  of  manipulatory  and  of 
other  movements  of  the  arms ;  of  movements  of  the  trunk  and 
legs  in  walking ;  of  digestive,  respiratory  and  circulatory  move- 
ments, &c.  But  from  such  developments  there  is  no  looking, 
smiling,  talking,  &c.,  because  all  the  movements  which  are 
developed,  being  nearly  contemporaneously  developed,  are 
"  run  up "  into  a  muscular  iight.  Speaking  figuratively,  we 
may  say  that  the  epileptic  discharge  is  trying  to  develop  all 
the  functions  of  the  body  excessively,  and  all  at  once ;  a 
severe  fit  is  a  fairly  successful  attempt.  Let  me  give  a  very 
simple  illustration.  If  there  be  a  centre  for  locomotion,  then 
during  slight  sequent  discharges  of  its  elements  in  healthy 
there  is  walking  or  running ;  but  if  very  many  of  those 
elements  were  to  discharge  suddenly,  rapidly  and  excessively, 
the  man  walking  or  running  would  not  go  faster ;  on  the 
contrary,  he  would  be  stopped,  would  be  stiffened  up  into  a 
tetanus-like  attitude  by  the  contemporaneous  development  of 
many  locomotor  movements.^ 

We  must  not  speak  of  "  disorderly  discharges,"  but  simply 
of  degrees  of  discharges  above  the  normal — of  degrees  of 
suddenness,  excessiveness,  and  of  rapidity  of  discharges. 
Coming  close  to  our  particular  topic,  we  say  that  whilst  normal 

'  It  will  be  seen  that  I  do  not  believe  that  an  attack  of  mania  ever  replaces  an 
epileptic  convulsion ;  if  cells  of  the  nervous  arrangements  discharging  so  as  to 
produce  movements  in  mania  were  to  begin  to  discharge  so  suddenly,  &c.,  as 
nerve-cells  do  in  an  epileptic  fit,  the  maniacal  movements  would  be  "  run  up  "  into 
convulsion. 
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dischai'f^cs  of  the  respiratory  centres  produce  a  sequence  of 
respiratory  movements,  sudden  excessive  and  rapid  discharges 
of  tliose  centres  produce  a  respiratory  convulsion,  which  is  a 
sudden  excessive  and  contemporaneous  development  of,  and 
therefore  a  strong  contention  of,  normal  respiratory  move- 
ments. 

9.  The  Determining  cause  of  sudden,  d'c,  Discharges  of  Besinra- 
tory.  Centres  in  Inward  Fits. 

It  is  agreed  upon  that  the  normal  stimulus  to  the  respira- 
tory centres  is  venous  blood.  It  has  long  been  recognised 
that  rapidly  induced  asphyxia  in  animals  produces  a  certain 
kind  of  convulsion,  a  respiratory  one.  I  believe  the  deter- 
mining cause  of  the  sudden  excessive  and  rapid  (convulsion- 
producing)  discharge  of  the  respiratory  centres  in  cases  of 
"  inward  fits "  to  be  an  excess  of  their  "  natural  stimulant," 
venosity  of  blood.  There  is  no  persistent  "discharging 
lesion,"  as  I  believe  there  to  be  in  epileptic  and  epileptiform 
seizures.  The  normally  "  very  excitable  "  respiratory  centres 
are  occasionally  goaded  into  excessive  activity.  It  is  not 
necessary  for  me  to  deny,  and  I  do  not  deny,  that  besides 
being  naturally  very  excitable,  the  centres  developed  in  the 
infant,  and  especially  those  most  actively  developing,  are 
morhidJy  over-excitable  in  rickets  and  in  some  other  diseases. 
But  I  make  no  use  of  that  hypothesis.  But  how  comes  about 
this  excess  cf  the  "  natural  stimulant " — excess  of  venosity  in 
the  rickets  ? 

Mentioning  the  circular  shape  of  the  young  child's  chest 
(its  respiration  being  chiefly  diaphragmatic),  I  remark  next 
that  "  inward  fits  "  occur,  not  only  in  persons  with  such  an  im- 
perfectly developed  respiratory  apparatus,  but,  as  is  well  known, 
most  often  in  those  of  them  who,  from  rickets,  have  abnormally 
soft  ribs.  The  ribs  being  abnormally  soft  in  the  rickety,  and 
thus  not  "  holding  out "  during  the  descent  of  the  diaphragm, 
the  efforts  of  that  muscle  are  more  or  less  neutralised.  Thus 
there  is  in  young  rickety  children  a  condition  for  venosity 
(which  may  in  part  account  for  the  great  sweating  in  these 
subjects).  Further,  the  attacks  of  laryngismus  occur  chiefly 
at  night  when,  from  sleep,  there  is  still  less  perfect  respiratory 
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action  and  thns  a  condition  for  still  greater  venosity.  A 
crying  fit  may  bring  on  a  paroxysm  (as,  anticipating, 
laughiDg  may  bring  on  an  attack  of  spasmodic  asthma  in 
an  adult).  Henoch^  writes  in  his  articles  "Spasm  of  the 
Glottis,"  "  In  fact,  many  characteristics  of  the  affection  can  be 
seen  in  a  healthy  child  who,  in  the  midst  of  a  severe  crying 
spell,  suddenly  '  holds  the  breath ' ;  i.e.  lies  with  the  head 
thrown  back,  face  dark  red,  somewhat  cyanotic,  respiration 
interrupted,  and  rigid  limbs.  The  excessive  crying  and  tlio 
excitement  appear  to  cause  spasm  of  certain  respiratory 
muscles,  which  disappears,  as  a  rule,  after  a  few  seconds." 
I  submit  that  the  thing  first  caused  by  the  crying  in  such 
cases  is  super -venosity,  and  that  this,  over-stimulating  the 
respiratory  centres,  causes  respiratory  spasm.  Henoch  then 
goes  on  to  speak  of  ahiormal  conditions  :  "  attacks  [of  laryn- 
gismus] may  occur  during  complete  quiet,  and  even  on 
awakening  from  sleej) ;  but  even  then  it  is  favoured  hy  every 
respiratory  exertion,  viz.  crying,  drinking,  eating  as  well  as 
by  psychical  influences,  anger  and  fright."  The  parts  I  have 
italicised  in  the  second  half  of  the  quotation  seem  to  me  in 
favour  of  my  hypothesis. 

Great  venosity  of  the  blood  will  much  over-stimulate  the 
"  naturally  very  excitable  "  respiratory  centres  in  infants,  and 
thus  produce  respiratory  convulsion.^ 

No  doubt  the  respiratory  centres  are  also  acted  on  in- 
directly through  the  vagi,  the  venous  blood  stimulating  the 
endings  of  these  nerves  in  the  lungs.  For  when  the  vagi  are 
cut  across,  respiration  is  slower,  but  yet  deeper.  Stimulating 
the  central  end  of  one  of  the  vagi,  quickens  respiratory  move- 
ments ;  indeed  great  stimulation  so  accelerates  the  rhythm, 
that  it  ceases  to  be  rhythm,  ordinarily  so-called ;  there  is 
tetanus  of  the  diaphragm,  and  standstill  of  respiration  in 
an  extreme  inspiratory  phase.  Here  we  see  that,  increasing 
the  rapidity  of  the  discharges  of  the  respiratory  centres  fuses 
the  respiratory  movements  into  convulsion. 

*    Op.  cit.,  p.  70. 

2  Possibly,  in  so  far  as  tlie  higher  levels  are  developed  in  infants,  sleep,  which 
in  all  persons  i3,  among  other  things,  the  going  out  of  function  of  the  highest 
nervous  arrangements  (a  normal  dissolution),  leaves  the  respiratory  and  other 
lowest  level  centres  less  controlled,  and  thus  more  excitable  than  during  waking. 
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,  Of  course  no  one  can  ignore  that  tliere  is  very  great 
venosity  of  blood  in  the  paroxysm  of  hiryngismus,  but  my 
contention  is  that  too  great  venosity  is  the  first  thing,  that  it 
precedes  any  part  of  the  paroxysm.  Wliilst  healthy  breathing 
depends  on  slight  venosity — the  respiratory  centres  acting  in 
healthy  states  from  some  slight  deficiency  of  oxygen,  or 
possibly,  as  some  think,  from  stimulation  by  carbonic  acid,^ 
too  great  venosity  will  stimulate  the  respiratory  centres  so 
overmuch  as  to  produce,  not  a  sequence  of  normal  respiratory 
movements,  but  that  excessive  development  and  contention  of 
them  which  is  convulsion — will  produce  arrest  of  respiration 
by  fixation  of  the  respiratory  apparatus.  In  healthy  respira- 
tion the  inspiratory  part  is  chief;  expiration  being  to  a  great 
extent  recoil  from  inspiration.  But  even  if  we  could  conceive 
that  the  inspiratory  movements  were  alone  suddenly,  &c., 
developed,  the  chest  would  be  more  or  less  fixed,  fixed  in  a 
high  inspiratory  attitude.  In  dyspnoea,  the  expiratory  move- 
ments come  into  greater  prominence. 

When  there  has  been  first  set  up  any  degree  of  spasm  of 
any  part  of  the  respiratory  apparatus,  the  venosity  will  become 
greater  still,  and  thus  there  will  be  a  rapid  multiplication  of 
.effects.  There  are  degrees  of  "  inward  fits  "  from  that  local 
convulsion  signified  by  "  crowing  inspiration  "  (perhaps  after 
temporary  complete  closure  of  the  glottis),  to  universal  con- 
vulsion probably  consequent  on  prolonged  closure  of  the 
glottis,  or  un  partial  closure  of  it  with  also  fixation  of  other 
parts  of  the  respiratory  apparatus.  The  supposition  is,  that 
the  more  rapid  the  initial  discharges  (that  is,  the  more  elements 
of  the  respiratory  centres  suddenly  discharging  at  once,  and 
thus  the  greater  the  rate  of  transfer  of  energy),  the  more  is  it 
likely  for  the  convulsion  to  become  universal. 

That  the  convulsion,  even  when  universal,  is  not  owing  to 
discharge  of  higher  levels  (not  of  the  so-called  motor  region, 

'  Brunton  writes  (Pharmacology,  &c. ,  Ed.  i.  p.  202) :  "  It  is  uncertain  whether 
(he  stimulation  which  the  venosity  of  the  blood  produces  is  due  chiefly  to  the 
absence  of  oxygen  or  to  the  presence  of  caibonic  acid.  Possibly  also  it  may  be 
due  to  the  products  of  imperfect  combustion  in  the  venous  blood.  Or  all  these 
three  causes  may  share  in  the  stimulation,  though  to  what  extent  each  does  so  is 
not  known.  According  to_  Bernstein,  want  of  oxygen  appears  to  stimulate  the 
inspiratory,  and  the  presence  of  carbonic  acid  to  stimulate  the  expiratory  centre." 
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middle  level,  at  least)  is  proved  by  the  fact,  that  asphyxia 
renders  the  "  motor  area  "  of  tlie  cortex  inexcitable.^ 

10.   TJniversalisation  of  Convulsion  heginning  Besinratorihj. 

Supposing,  then,  the  first  sudden,  &c.,  discharge  in  Inward 
fits  to  be  of  the  respiratory  centres  in  seizures  becoming 
universal,  the  universalisation  of  the  convulsion  may  be  owing 
to  secondarily  induced  discharge  of  other  centres  on  the 
lowest  level.  Nearly  all  the  muscles  of  the  body  must  on 
demand,  so  to  speak,  serve  in  respiration.  This  implies  that 
the  respiratory  centres,  whilst  representing  some  movements 
of  the  nose,  larynx  and  chest  nearly  directly,  represent  also 
movements  of  nearly  all  other  parts  of  the  body  with  various 
degrees  of  greater  indirectness ;  means  that  they  can  "  call 
on  "  other  motor  centres  to  act  with  them  in  a  certain  order ; 
means  that  their  discharges,  when  strong  enough,  "  find  their 
own "  in  other  centres — flow  in  lines  which  are  of  least 
resistance  to  them.  It  is  not  then  necessary  to  suppose  that 
there  are  big  permanent  respiratory  centres  for  all  parts  of 
the  body,  but  to  hold  that  there  are  centres  representing  most 
especially  the  respiratory  apparatus,  from  great  over-action  of 
which  centres  other  centres,  not  ordinarily  respiratory,  can  be 
called  out  as  reserves,  called  upon  to  suspend  their  own  indi- 
vidual duties  to  serve  respiratorily,  to  join  in  the  fight  for  breath. 
The  term  "  centre,"  in  any  case,  is  an  arbitrary  expression.^ 

*  It  may  be  said  that  some  clinical  facts  show  <hat  great  venosity  of  the  blood, 
in  adults,  "  excites  the  brain."  In  some  cases  of  emphysema  with  bronchitis,  the 
patient  may  be  delirious  at  night.  To  take  a  stronger  case.  A  man  was  recently 
admitted  into  the  London  Hospital  under  Mr.  McCartliy's  care,  for  injury  of  the 
spine,  whicla  reduced  the  patient  to  diaphragmatic  respiration.  He  became 
delirious,  wlien  he  was  eviJently  undergoing  asphyxia.  For  my  part  I  cannot  see 
how  these  facts  show  that  venosity  excites  the  brain.  I  should  say  that  the 
venosity  accounted  for  the  negative  half  only  of  the  patient's  condition  when 
delirious — for  the  physical  condition  answering  to  his  defect  of  consciousness — that 
it  put  out  of  use  some  of  the  highest  nervous  arrangements  of  the  highest  centres. 
I  submit  that  the  positive  part  of  the  condition,  the  delirium  proper,  was  the 
outcome  of  raised  activity  of  lower  nervous  arrangements  of  his  highest  centres, 
consequent  on  loss  of  control.  We  remarked  before  that  Evolution  is  not  only 
an  "  adding  on,"  but  a  "  keeping  dr  wn  "  also  ;  so  in  the  case  of  Dissolution  from 
venosity  just  mentioned,  the  "taking  off"  of  the  bighest  nervous  arrangement  is 
a  "  letting  go  "  of  the  lower. 

*  For  admirable  remarks  on  the  term  "  Centre,"  see  Lander  Brunton, '  Pharma- 
cology,' &p.,  1st  ed.,  p.  190. 
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I  refer  to  remavks  made  in  the  section  Digression  on  Nervous 
Discharge  on  secondary  discharges  of  normal  elements  con- 
sequent on  a  primary  sudden,  &c.,  discharge  of  highly  unstable 
elements. 

It  may  perhaps  bo  that  the  same  cause,  supcr-venosity,  acts 
directly  on  other  lowest  centres,  discharging  them  after 
discharging  more  or  less  of  the  respiratory  centres.  Indeed 
there  certainly  is  action  on  some  other  lowest  centres ;  for 
in  artificially  produced  asphyxia  there  are  discharges  of  the 
vaso-motor  and  sweat-centres,  as  well  as  of  the  respiratory 
centres. 

The  presumption  is  that  there  are  the  two  effects ;  that 
universalisation  of  the  convulsion  depends  partly  on  discharges 
spreading  from  the  primarily  discharging  respiratory  centres 
to  other  centres  on  the  lowest  level,  and  partly  on  elements  of 
these  other  centres  being  also  discharged  by  the  direct  action 
of  over-venous  blood  upon  them.  ^ 

In  the  foregoing  is  a  detailed  acknowledgment  of  what  was 
stated  generally,  in  saying  that  the  convulsions  in  the  re- 
spiratory fits  of  children  sometimes  become  universal.  There 
are  effects  produced  by  asphyxia  in  many  centres,  if  not  in 
centres  "  all  along  the  line  "  of  the  lowest  level.  In  children 
we  see  turning  up  of  the  eyes  ;  asphyxia  produces  sweating, 
raised  arterial  tension ;  there  are  carpo-pedal  contractions 
as  well  as  the  severer  universal  convulsion.  Hence  severe 
respiratory  seizures,  there  being  universal  effects,  are  more 
thoroughly  comparable  and  contrastable  with  severe  epilepti- 
form and  epileptic  seizures,  in  each  of  which  also  there  are 
universal  effects,  than  the  too  limited  name  "  respiratory  "  I 
give  to  them  implies. 

If  venosity  in  the  rickety  causes  the  respiratory  fits  we  call 
laryngismus  in  infants,  other  causes  of  venosity  in  very  young- 
children  should  do  the  same. 

'  What  we  have  so  far  called  the  resjiiratory  centre  is  only  the  dominating 
respiratory  centre.  If  the  spinal  cord  be  divided  just  below  the  medulla  oblongata, 
respiration  usually  ceases  entirely.  But  if  strychnia  be  injected  into  the  blood 
before  the  division,  respiratory  movements  continue  to  some  extent,  and  begin 
again  if  strychnia  be  injected  after  the  division. — Lauder  Brunton,  op.  cit. 
p.  201. 

VOL.    IX.  O 
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11.  Iiesj)iratori/  Convulsions  in  Laryngitis  of  Young  Children. 

I  refer  to  convulsions  in  young  children,  subjects  of  laryngitis 
("  spasmodic  laryngitis  ")  ;  they  are  respiratory  convulsions,  but 
may  become  universal.  I  suggest  that  the  age  of  the  patients, 
the  fact  that  there  is  a  manifest  impediment  to  respiration  at 
the  gateway  of  the  respiratory  apjiuratus,  and  the  occurrence 
of  the  attacks  mostly  at  night  (in  sloop),  point  to  an  over- 
stimulation of  the  respiratory  centres  by  too  great  venosity. 
If  so,  the  hypothesis  that  attacks  of  laryngismus  are  similarly 
caused  is  favoured.  "  Spasmodic  "  laryngitis  usually  occurs 
in  children  under  two  or  three  years  of  age ;  the  attacks 
usually  occur  suddenly  during  sleep,  and  next  day  the  child 
may  be  seemingly  well  except  for  a  little  hoarseness  and 
cough ;  the  attacks  are  sometimes  mistaken  for  laryngismus. 

12.  Treatment  of  Inward  Fits. 

Let  us  now  see  if  the  results  of  treatment  favour  the 
hypothesis  put  forward.  It  is  good  practice  not  to  let  the 
child  who  is  the  subject  of  laryngitis  sleep  too  long  at  a  time 
— not  to  let  it  remain  too  long  in  a  condition  favouring 
venosity ;  I  suppose  the  same  applies  to  laryngismus  stridu- 
lus, to  which  morbid  affection  I  confine  further  remarks  on 
treatment. 

It  is  understood,  of  course,  that  attention  is  given  to  diet, 
digestion  and  state  of  the  bowels.  No  one  fails  to  treat  the 
rickets,  the  most  approved  medicine  being  cod-liver  oil.  The 
good  effect  of  the  highly  valued  remedy,  cold  sponging,  favours 
my  hypothesis  ;  manifestly  it  will  stimulate  the  respiratory 
centres.  So  do  the  good  results  of  carrying  the  child  out  even  in 
cold  weather,  and  change  from  town  to  country  air.  The  several 
remedies  will  tend  to  reduce  venosity.  Now  for  drugs,  more 
especially  in  the  treatment  of  what  we  may  call  laryngismus 
itself.  The  best  remedies  should,  on  the  hypothesis,  be  those 
which  stimulate  the  respiratory  centres.  Eustace  Smith 
writes  •}  "  Of  special  drugs,  musk  and  belladonna  are  most 
useful  [in  laryngismus  stridulus].  The  former  can  be  given 
to  a  child  of  twelve  months  old  in  doses  of  one-third  of  a 

'  '  Diseases  of  Children,'  p.  273. 
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cjvain  every  six  hours,  and  will  be  found  to  have  a  powerful 
influence  in  checking  the  tendency  to  spasm.  IJclladonna, 
to  be  of  service,  must  be  given  in  sufficient  doses,  A  baby 
twelve  months  old,  will  take  well  fifteen  drops  [of  the 
tincture]  three  times  in  the  day."  Musk^  is  a  stimulant  to 
the  respiratory  centre,  as  is  also  belladonna.  It  is  well- 
known  that  children  tolerate  large  doses  of  belladonna ;  bear- 
ing in  mind  Soltmann's  researches,  this  may  be  because  in 
them  it  acts  more  as  a  stimulant,  or  rather  that  the  parts  it  can 
render  negative  (inhibitory  and  secretory  nervous  arrange- 
ments) are  not  largely  present  in  the  infant  to  be  paralysed. 

What  is  said  of  the  beneficial  effect  of  the  stimulating 
action  of  belladonna  on  the  respiratory  centres  is  not  in- 
consistent with  the  hypothesis,  that  great  excess  of  the 
"  natural  stimulus  "  (venosity)  produces  the  fits  ;  for  to  keep 
respiration  going  on  actively  will  prevent  great  venosity. 
But  anything  which  makes  the  respiratory  centres  act  ex- 
cessively, causes  so  rapid  a  succession  of  impulses  from  them  to 
respiratory  muscles,  as  to  fix  the  chest  in  one  persistent 
inspiratory  condition,  and  brings  about  next  similar  impulses 
to  expiratory  muscles.  Thus  there  results  a  fight  in  which  the 
chest  is  still  in  infinite  effort,  as  two  well-matched  wrestlers 
are  at  a  certain  stage  of  their  contest,  the  full  power  of  each 
being  developed. 

Chloral  is  a  remedy  for  fits  of  laryngismus  lauded  by  high 
authorities.  Tt  is  the  best  remedy  for  a  rapid  succession  of 
fits  of  any  kind — for  putting  an  end  to  the  seizures,  that  is.  It 
is  not,  I  presume,  actually  curative  of  the  morbid  condition 
inducing  them.  It  may  be  given  when  fits  of  laryngismus  are 
frequent. 

Now  for  treatment  after  the  paroxysm.  When  the  fit  is 
over,  the  child  usually  comes  round  spontaneously.  But 
supposing  that  after  a  severe  attack  respiration  no  longer 
goes  on.  The  respiratory  centres  are  exhausted,  or  what 
remains  of  them  unexhausted  is  not  enough  to  produce 
respiratory  movements ;  the  child  is  seemingly  dead.  There 
is  paralysis  of  the  respiratory  apparatus  after  respiratory 
convulsions,  just  as  there  may  be  of  a  limb  after  an  epilepti- 

'  BruntoQ's  '  Pharmacology,'  Sec,  p.  988. 
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form  convulsion  which  had  affected  that  limb  first  and  most.^ 
Here  we  must  bear  in  mind  that,  after  asphyxia  fits  produced 
in  lower  animals,  the  heart,  as  a  rule,  continues  to  beat  for  a 
short  time  after  respiration  has  stopped.  Hence  if  luckily 
present  when  a  child  is  seemingly  dead  after  a  fit,  we  should 
give  him  a  chance  of  recovery  by  artificial  respiration.  We 
should  not  waste  time  to  see  whether  the  heart  has  or  has  not 
stopped.  The  following  quotation^  justifies  the  above  remark, 
and  is  of  value  in  several  other  ways.  Brunton  is  speaking  of 
asphyxia  fits  artificially  produced  in  lower  animals.  The  first 
paragraph  in  the  quotation  refers  to  the  paroxysm,  the  second 
to  the  after-paralytic  stage,  the  third  is  directly  relevant  to 
what  was  just  said  on  attempts  to  restore  infants  apparently 
dead  after  their  respiratory  convulsion. 

"  As  the  blood  becomes  venous,  the  activity  of  the  respira- 
tory centre  increases,  the  respirations  becoming  quicker  and 
deeper,  and  the  accessory  respiratory  muscles  are  thrown  into 
action.  This  condition  is  called  dyspnoea.  Finally,  the  excite- 
ment extends  to  all  the  muscles  of  the  body,  and  we  get 
general  convulsions,  which  have  generally  an  opisthotonic 
character.  The  eyeballs  very  often  protrude  during  these 
convulsions,  and  the  blood-pressure  rises  greatly  from  stimu- 
lation of  sympathetic  and  vaso-motor  centres  in  the  medulla. 

"After  the  convulsions  cease,  the  animal  usually  lies 
motionless,  and  the  heart,  as  a  rule,  continues  to  beat  for  a 
short  time  after  the  respirations  have  ceased. 

"  The  excessive  venosity  of  the  blood  in  this  condition  has. 
paralysed  the  nerve  centres ;  but  if  artificial  respiration  be 
now  commenced,  and  the  blood  becomes  gradually  aerated, 
the  conditions  just  described  are  again  passed  through  in  the 
reverse  order ;  convulsions  first  reappearing,  then  dyspncea, 
next  normal  breathing,  and  if  the  respiration  be  pushed  far 
enough,  apncea." 

I  say  nothing  further  here  of  carpo-pedal  contractions  which 
so  often  complicate  laryngismus ;  their  interpretation  is  diffi- 
cult.    If  we  take  a  mere  general  view  of  them,  as  "  spasms," 

'  I  bf.'lieve  there  to  be  paralysis  after  epileptic  fits  also ;  but,  so  far  as  I  know, 
no  one  agrees  with  me  in  this  supposition. 
'  Brunton,  op.  cit.  j).  202. 
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fliore  is  no  diniculty ;  but  the  question  is,  "Why  are  tlio 
most  terminal  parts  of  the  limbs  so  specially  subject  to  spasm 
in  this  disease  ?  " 


13.  On  Convulsions  in  some  other  Morbid  Affections  of  Young 

Children. 

Besides  convulsion  in  rickety  infants,  and  in  those  infants 
whose  blood-aeration  is  more  acutely  in  arrears  from  catarrlial 
laryngitis,  I  suppose  that  in  some  other  diseases  in  which 
there  is  great  venosity  in  very  young  children  there  are 
respiratory  convulsions.  Probably  convulsions  in  young 
children  who  have  congenital  heart-disease  are  of  that  nature. 

Eustace  Smith  writes,^  dealing  with  congenital  heart  disease ; 
"  Convulsions  are  very  common,  especially  in  infants  ;  and 
startings  and  twitchings  during  sleep  are  seldom  absent, 
whatever  be  the  age  of  the  patients. 

"  Nearly  one-half  of  the  cases  die  before  they  have  completed 
the  first  year,  and  two-thirds  before  they  are  two  years  old. 
Death  often  occurs  in  a  convulsive  fit ;  and  infants  usually 
die  in  or  directly  after  such  a  seizure." 

We  have  convulsions  in  some  cases  of  whooping-cough,  if 
indeed  the  ordinary  attacks  are  not  allied  to  convulsion. 
Judging  from  what  Henoch  says,^  I  should  say  that  some 
convulsions  in  patients  who  have  pertussis  are  very  closely 
like  the  severe  convulsions  of  laryngismus.  The  parts  I  have 
italicised  in  the  following  quotation  are  particularly  interesting 
in  this  regard — the  first  as  to  age ;  the  second  as  to  contrac- 
tions, resembling,  if  not  identical  with,  carpo-pedal  and  other 
contractions.  Henoch  calls  attention  to  "the  unfavourable 
significance  of  those  paroxysms  [of  whooping-cough],  which 
are  characterised  by  protracted  apnoea  [?],  in  which  cough, 
with  very  few  or  no  inspirations,  is  alone  observed,  and  there- 
fore no  whooping  tone  is  heard.  Suck  attacks  are  cliiefly 
observed  in  little  children  during  the  first  year  of  life.  The 
cyanosis  rapidly  reaches  its  highest  grade  ;  the  suffocation  is 
threatening,  and  may  indeed  prove  fatal,  especially  when  the 
disease    is    complicated    with    diffuse    catarrh    or    broucho- 

'  Diseases  of  CliiltlreD,  p.  510.  -  Op.  cit  p.  17.3 
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iniemuoniit.  Under  these  c'n'cnmdanees  jiaytial  apusins  (dcria- 
tioiis  of  the  eyes,  contracture  of  the  fingers,  toes,  arms,  d'c),  or 
oven  general  and  fatal  eonvuhio)is,  may  occur  during  tlio  attiick, 
or  inniKMliatoly  afterward,  oithor  in  coiisoquenco  of  tlic 
protnu'tinl  Ycuons  stasis  in  tlio  brain,  or  Iho  accumulation  of 
cailxinic  acid  in  the  blood,  which  nnist  ensue  in  the  absence  oi' 
sullicient  ins[>irntions." 

1-i.  On  so-calh'd  Excentric  Initaiions ;   Excess  of  "  Natural 
Stimulants " ;  Epileptogenons  Zones. 

T  have  said  nothing"  so  far  of  excentric  irritations  in  cases  of 
latvngismus,  not  bi'ing  convinced  that  they  have  any  share  in 
the  pi'otluction  of  the  seizures.  I  except,  of  course,  that 
•'  excess  of  the  nat\iral  stimulus"  of  the  respiratory  centres 
which  may  consist  in  strong  excitation  of  the  vagal  ends  in  the 
lungs.  Dyspepsia  may  act,  if  causing  flatulence,  by  inter- 
fering with  the  play  of  the  infant's  diaphragm,  and  thus 
indiiectly  hel})  towards  increasing  the  venosity  of  its  blood, 
in  t-ases  of  t'atarrhal  laryngitis  tJunv  may  be  excentric  irri- 
tations from  the  larynx  as  part  causes  of  the  respiratory 
convulsions;  but  if  so,  \\cxci  again  there  is  an  exct^ss  of 
a  natural  stimulus,  altho\igh  o[  a  diCterent  kind  from 
venosity.  1  should  diaibt  whether  dYspi'[)sia  (vide supra)  wH)uld 
by  "■  stomach  irritation  "  cause  any  kind  of  tits.  AVliat  I  find 
hard  to  believe  is,  that  excentric  irritations  of  any  sort,  of  any 
l)art,  can  act  on  '"  the  nervous  centres  "  w  hen  they  are  healthy, 
so  as  to  produce  convulsion.  1  can  understand  that  convulsion 
may  result  if  tbe  peripheral  part  irritated  is  particularly 
related  to  (specially  represented  in)  tln^  centre  which  is 
comi>elled  to  discharge — is  its  *'  natural  stimulus  " — but 
not  then  unless  the  centre  is  from  som(>  other  cause  already 
niorbidly  over-excitable.  The  part  of  the  periphery  (onto 
or  epi)  especially  united  by  att'erent  mn've-tibres  to  any 
motor  centre,  by  the  intermediation  of  sensory  centres, 
is,  when  tiiat  centre  has  become  by  tlisease  a  "convulsive 
centre,"  its  epileptogenons  zone.      I  can   easily  understand, 

'  Of  course,  excitation  of  very  many  parts  of  the  Ixuly  (nose  in  sneezing,  eui" 
in  pvoilueing  oongh,  smUlen  application  of  cold)  act  on  the  respiratory  centres.  I 
jipavk  of  luoro  delinite  or  particular  stimuli,  and  of  excessive  stimuli. 


COMTAHATIVK    S'l'UDY   OF   CONVULSIONS.  23 

to  ilhislriitc  by  cjjili^ptilunii  seizures,  that  if  a  imin  liavo 
already  a  "  (lischaroiiijjj  lesion"  of  part  of  tlie  so-called 
"arm  centre,"  a  tap  on  some  of  the  tendons  of  his  liand  may 
dart  a  fit.  And  I  do  not  deny  that  if  a  man  has  epileptic 
lits  (epilepsy  proper)  with  a  "stomach  warning,"  indigestion 
may  provoke  a  fit  by  ])roducing  stomach  irritation — the  stomach 
being  the  epileptogenous  zone  in  that  patient.  On  this  topic 
more  later.  We  next  ccjnsider  cases  of  respiratory  fits,  experi- 
mentally produced  in  healthy  lower  animals,  when  such  cx- 
(rentric  irritations  need  not  bo  invoked,  even  as  part  causes. 
This  will  be  the  subject  of  a  future  paper. 


ON  A  CASE  OF  LOCOIMOTOll  ATAXIA  WITH  LARYN- 
G]^]AL  CiaSES,  AND  ONE  OE  ]^liII\IARY  SCLERO- 
SIS OF  THE  COLUMNS  OF  GOLL,  COMPLI- 
CATED WITH  OPHTHALMOPLEGIA  EXTERNA. 

BY   JAMES   ROSS,   M.D.,   LL.D.,   F.R.C  P. 

Case  1. — W.  W.,  aged  35  years,  fishmonger  by  trade,  was 
admitted  to  the  Manchester  Royal  Infirmary  on  Oct.  15th, 
1884,  nnder  the  care  of  Dr.  Ross. 

Ilistorij. — The  patient  has  been  much  exposed  to  cold  and 
damp 'in  following  his  occupation,  but  he  has  always  had  an 
abundance  of  good  food  and  warm  clothing.  His  family  history 
is  ffood.  and  he  has  himself  never  suffered  from  any  serious 
disease  up  to  the  date  of  the  present  illness.  At  twenty  years 
of  age,  the  patient  was  unsteady  in  his  habits,  and  gave  way 
for  two  or  three  years  to  alcoholic  excesses,  but  since  that  time 
he  has  been  a  temperate  man.  In  1870  the  patient  contracted 
a  sore  on  the  penis,  and  some  weeks  afterwards  the  glands  of 
the  groin  were  swollen,  and  he  subsequently  suffered  from  sore 
throat  and  a  cutaneous  rash.  During  that  time  he  was  under 
continuous  treatment  for  five  or  six  months ;  but  does  not  know 
the  nature  of  the  drugs  which  were  prescribed  for  him.  Two 
years  after  contracting  this  sore,  the  patient  married,  and 
eio"hteen  months  afterwards  his  wife  suffered  from  a  cutaneous 
eruption,  and  her  hair  fell  off.  His  wife  has  had  one  mis- 
carriage, and  three  still-born  and  four  living  children ;  but  of 
the  latter  two  died  from  convulsions  in  infancy,  and  two  are 
still  living  and  moderately  healthy. 

The  present  disease  began  three  years  ago,  by  frequently 
recurring  paroxysms  of  severe  pain  in  the  stomach,  which  were 
attended  by  retching  and  vomiting  of  large  quantities  of  bile. 
The  attacks  recurred  almost  every  morning  at  first,  and  some- 
times continued  during  the  whole  day,  but  for  the  last  eighteen 
months  they  have  only  averaged  about  one  in  a  fortnight. 


LOCOMOTOR  ATAXIA  WITH  LARYNGEAL  CRISES,  ETC.       25 

The  patient  was  also  "  nervous  "  in  the  dark,  and  six  months 
from  the  coinmencemcnt  he  fell  forward  one  morning  into  the 
wash-basin,  on  covering  bis  face  with  his  hands  whilst  washing. 
About  this  time  the  patient  was  sitting  one  day  for  some  time 
with  his  legs  crossed,  and  on  attempting  to  rise  ho  felt  a  severe 
tingling  in  the  left  foot  and  leg  as  far  as  the  knee  and  found 
himself  quite  unable  to  walk,  but  he  recovered  the  full  use  of 
his  limbs  in  a  fortnight. 

Coincidently  with  the  appearance  of  the  gastralgic  attacks 
the  patient  suif(>red  from  double  vision,  and  ho  continued  to  be 
troubled  with  this  symptom  occasionally  for  some  time ;  but  it 
was  not  until  fifteen  months  before  admission  that  he  observed 
the  presence  of  a  definite  squint,  which  was  accompanied  by 
drooping  of  the  left  eyelid.  From  that  time  up  to  a  few  months 
ago  the  left  eyelid  remained  almost  comj)letely  closed  ;  but 
during  the  last  few  months  a  considerable  improvement  has 
taken  place  in  this  respect.  About  the  same  time  that  the  eye- 
lid began  to  droop,  the  j)atient  noticed  a  decided  failure  in  the 
acuteness  of  his  vision,  which  has  progressively  increased,  until 
he  is  now  nearly  blind,  especially  on  the  right  side.  About  two 
years  before  admission,  the  patient  began  to  experience  a 
crowing  noise  along  with  inspiration.  He  suffered  almost  con- 
tinuously from  this  noisy  inspiration,  but  in  addition  he  had 
paroxysms  of  difticulty  of  breathing,  each  of  which  lasted 
several  minutes.  During  these  attacks  he  felt  as  if  he  were 
about  to  choke,  and  every  inspiration  was  accompanied  by  a  very 
loud  crow,  like  that  of  w  hooping-cough.  The  patient  states  that 
he  was  told  that  the  noise  which  accompanied  breathing  was 
always  present  in  a  marked  degree  when  he  was  asleep,  and 
during  a  residence  of  a  few  weeks  in  the  Salford  Hospital,  some 
months  before  he  was  admitted  to  the  Royal  Infirmary,  the  nurse 
was  in  the  habit  of  rousing  him  several  times  every  night, 
because  his  noisy  breathing  prevented  the  other  patients  in 
the  ward  from  getting  to  sleep.  He  suffered  occasionally  from 
a  girdle  sensation  on  a  level  with  the  epigastrium,  and  had  some 
numbness  in  his  feet ;  but  he  appears  to  have  been  singularly 
free  from  lightning-pains,  and  up  to  a  few  months  before  he 
came  under  observation  he  had  no  great  difficulty  in  walking, 
except  in  the  dark.     During  the  last  two  or  three  months  his 
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power  of  walking  rapidly  failed,  and  now  lie  is  quite  unable  to 
stand.  In  the  early  part  of  his  illness  the  patient  observed  that 
he  could  go  a  wliolo  day  witliout  having  any  desire  to  pass  water, 
but  on  emptying  his  bladder  as  a  matter  of  routine  at  night, 
he  voided  a  large  quantity.  This  tolerance  of  the  bladder 
soon  gave  phice  to  irritability  of  it,  and  for  some  time  he  has 
been  compelled  both  to  micturate  frequently  and  to  obey  the 
call  promptly,  but,  notwithstanding  all  his  precautions,  he 
occasionally  dribbles.  He  suffers  much  from  constipation, 
and  is  not  always  conscious  of  it  when  his  stools  are  passed, 
while  he  has  occasionally  soiled  the  bed. 

Present  Condition. — The  patient  lies  on  his  back,  and 
although  he  can  move  his  legs  about  freely  when  laid  down, 
he  is  quite  unable  to  stand.  He  is  a  thin,  spare  man,  and 
considerably  emaciated,  but  none  of  the  muscles  appear  to 
have  undergone  special  atrophy.  The  patellar-tendon  reactions 
are  absent  on  both  sides,  ankle-clonus  cannot  be  elicited, 
and  there  is  no  muscular  tension  or  contractures.  The  patient 
states  that  both  feet  feel  numb,  and  the  prick  of  a  pin  does 
not  give  rise  to  much  pain  in  the  skin  below  the  knee,  while 
several  seconds  intervene  between  the  prick  and  the  recogni- 
tion of  the  pain.  Two  points  have  to  be  separated  about  eight 
inches  before  they  are  felt  as  separate  over  the  skin  on  the 
outside  of  the  leg.  The  patient  has  also  a  very  imperfect  appre- 
ciation of  the  position  of  his  legs  when  his  eyes  are  closed, 
and  the  muscular  sense,  as  tested  by  different  weights  attached 
to  the  legs,  is  very  deficient.  Sensation,  as  tested  by  touch  and 
pricking,  is  impaired  in  both  hands ;  the  loss  of  sensibility 
being  specially  marked  in  the  ulnar  half  of  the  hand  and 
two  and  a  half  fingers.  On  being  asked  to  touch  with  closed 
eyes  the  point  of  his  nose  by  the  tip  of  one  of  his  index-fingers 
he  touches  wide  of  the  mark,  the  finger  sometimes  hitting 
one  of  the  eyes  instead  of  the  nose.  The  patient  fumbles  a 
o-ood  deal  when  buttoning  and  unbuttoning  his  clothes,  and 
he  experiences  considerable  difficulty  in  seizing  small  objects. 
Both  eyelids  are  somewhat  drooping,  but  the  left  is  affected  to 
a  much  greater  extent  than  the  right ;  and  the  cornea  of  each 
eye  is  drawn  somewhat  towards  the  outer  canthus,  owing  to  a 
predominance  in  the  action  of  the  external  rectus  muscle,  and 
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consequently  the  patient  has  a  doublo  divergent  squint.  All 
tliG  movements  of  the  eye})alls,  however,  are  much  restricted, 
and  even  outward  rotation  is  not  carried  out  to  the  normal 
extent,  while  .the  power  of  rotating-  the  eyeballs  upwards  and 
downwards  is  almost  entirely  lost.  Inward  rotation  is  effected 
better  on  the  right  than  on  the  left  side,  and  indeed  the 
paralysis  of  all  the  muscles  is  less  marked  on  the  right  than 
on  the  left  side.  The  pupils  are  always  moderately  dilated  ; 
but,  as  a  rule,  the  right  is  not  quite  so  large  as  the  left.  The 
pupils  fail  to  contract  to  the  stimulus  of  light,  and  they 
only  contract  to  a  slight  extent  to  accommodation.  The  patient 
can  count  figures  held  up  before  him  with  either  eye,  but  he 
is  quite  unable  to  read,  having  a  difficulty  in  distinguishing 
single  letters.  The  optic  discs  are  found,  on  ophthalmoscopic 
examination,  to  be  in  a  state  of  advanced  white  atrophy.  The 
patient  speaks  in  a  peculiar  drawling  manner — his  voice  has 
a  slightly  nasal  quality,  and  at  the  end  of  each  sentence  the 
drawing  in  of  the  breath  is  accompanied  Avith  a  slight  noise, 
like  that  caused  by  air  drawn  through  a  narrow  reed.  At 
night,  when  the  patient  is  asleep,  the  noise  which  accompanies 
inspiration  is  said  to  be  much  louder  than  when  he  is 
awake ;  and  the  nurse  states  that  the  other  patients  near  him 
are  frequently  disturbed  in  their  rest  by  it.  The  patient  has 
to  keep  a  urinal  in  constant  use,  and  occasionally  he  has 
soiled  the  bed  by  an  unconscious  passage  of  fseces.  He 
was  kept  five  weeks  in  the  Koyal  Infirmary,  during  which 
he  was  treated  with  rest  in  bed,  ten-grain  doses  of  iodide 
of  potassium  three  times  a  day,  and  good  diet.  He  was  sent 
to  the  Convalescent  Hospital  at  Cheadle  on  Nov.  22nd.  Dr. 
Wansbrough  Jones  kindly  took  the  following  notes  for  me : — 
Jan.  31,  1885. — For  the  first  few  weeks  after  the  patient's 
admission  at  the  Cheadle  Convalescent  Hospital  he  sat  up  a 
great  part  of  the  day,  but  he  was  quite  unable  to  stand  or 
walk  without  assistance.  Five  weeks  after  his  admission  he 
began  to  be  troubled  with  severe  lightning-pains  in  his  lower 
extremities,  and  with  attacks  of  vomiting,  which  recurred 
almost  daily,  and  were  accompanied  by  severe  lightning  and 
girdle  pains.  Each  attack  of  vomiting  lasted  from  four  to 
six  hours,  and  the  patient  was  only  maintained  in  tolerable 
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comfort  by  luiviug  subcutaneous  injections  of  morphia.  Every 
deep  inspiration  is  accompanied  by  a  stridulous  noise,  and 
tiiis  noise  is  particularly  loud  when  the  patient  is  asleep  ; 
but  in  addition  he  suffers  from  severe  suffocative  paroxysms, 
each  of  which  lasts  several  minutes,  while  they  recur  on  an 
average  twice  a  week.  During  the  attack  each  inspiration  is 
accompanied  by  a  loud  crowing,  like  that  of  whooping-cough 
or  of  laryngismus  stridulus.  A  laryngoscopic  examination 
shows  that  the  vocal  cords  do  not  attain  the  normal  excursion 
during  respiration,  and  that  the  chink  of  the  glottis  is  much 
smaller  than  usual  during  inspiration.  About  ten  days  ago 
the  patient  had  an  attack  of  herpes  over  the  outer  surface  of 
the  right  ear,  which  lasted  nearly  a  week.  About  a  fortnight 
ago  three  large  boils  appeared  over  the  sacrum,  and  now 
ulcerated  surfaces  are  left,  the  largest  of  them  being  about 
the  sizfe  of  a  crown-piece.  The  disorders  of  the  movements 
of  the  eyeballs  and  pupils,  and  the  other  symptoms,  have 
remained  much  the  same  as  they  were  when  the  patient  was 
at  the  Infirmary. 

Feb.  20. — The  ulcers  over  the  sacrum  became  rapidly 
cicatrised,  but  soon  afterwards  the  patient  was  found  to  have 
a  remittent  temperature,  and  fluctuation  was  felt  over  the 
sacrum  ;  the  skin  was  punctured,  and  a  considerable  quantity 
of  pus  was  voided.  He  is  still  suffering  greatly  from  lightning- 
pains,  and  gastric  and  laryngeal  crises,  and  has  to  get  pro- 
gressively larger  doses  of  morphia  in  order  to  make  life  toler- 
able. The  abscess  over  the  sacrum  continues  to  discharge  ; 
temperature  is  of  remittent  type  ;  the  patient  appears  to  lose 
strength  daily,  and  to  be  undergoing  progressive  emaciation  ; 
and  he  was  consequently  sent  back  to  the  Koyal  Infirmary  on 
March  4,  1885. 

March  22. — On  being  readmitted  into  the  Infirmary,  the 
patient  lay  in  bed,  and  had  to  be  kept  under  the  influence 
of  morphia.  His  stools  are  often  passed  unconsciously  in 
bed,  and  his  urine  dribbles,  so  that  a  urinal  has  to  be  in 
constant  use.  The  urine  is  alkaline,  and  contains  numerous 
bacteria,  pus-cells,  and  crystals  of  triple  phosphate,  and  the 
temperature  varies  from  97*5°  in  the  morning,  to  101°  in  the 
evening,  while  the  abscess  over  the  sacrum  still  continues  to 
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tlischaruc  'Vho  ]ii;litnini;--|):rnis,  and  i!:iistric  and  lavyn^oal 
cviscs  and  other  symptoms,  continiio  mncli  the  same  as  they 
^\■eTe  at  Choadlo.  The  patient  is  dis{;]iarg-ed  on  A})ril  8,  1885. 
April  27. — At  home  the  patient  was  attintdcd  by  Mr. 
Pilkino-ton,  District  Snrgeon  to  the  Eoyal  Hospital,  Salford. 
My.  Pilking-ton  informed  me  tliat  lie  got  gradually  weaker 
from  the  time  of  leaving  the  Infirmary,  and  he  at  last  died 
April  24 ;  three  days  later  Mr.  Pilkington  was  kind  enough 
to  make  a  post-mortem  examination,  and  to  send  me  the  crura 
cerebri,  pons,  medulla  oblongata,  and  spinal  cord.  These 
portions  of  the  nervous  system  I  handed  over  to  Dr.  Harris, 
Pathologist  to  the  Koyal  Infirmary,  and,  after  hardening, 
he  was  good  enough  to  cut  sections  for  me.  The  spinal 
cord  itself  was  so  brittle  after  hardening,  that  it  was  not  found 
possible  to  make  sections  of  it,  but  it  could  be  seen  with  the 


dc 


t   }Jl 


Fig.  1  (modified  by  Young  from  Flechsig). — p  p/  pyramidal  tracts  xii-viii.  nuclei 
of  the  twelfth  and  eighth  nervijs  respectively  ;  a  r,  slender,  and  p  r,  cuneate 
fasciculi  respectively;  d  c,  direct  cerebellar  tracts;  a  t,  ascending  roots  of 
the  fifth  nerves ;  f,  fasciculus  rotundus. 

naked  eye  that  the  whole  of  the  posterior  columns,  and  prob- 
ably also  the  direct  cerebellar  tracts,  were  diseased  throughout 
their  vertical  extent.  An  examination  of  a  transverse  section 
of  the  medulla  oblongata,  on  a  level  with  the  middle  third  of 
the  olivary  body  (Fig.  A,  left  half),  showed  that  the  sclerosis 
had  extended  to  the  thin  layer  of  white  substance  which  lies 
over  the  surface  of  the  cuneate  nucleus  (Fig.  1,  g)  and  which 
is  the  upward  extension  of  the  column  of  Goll,  to  the  layer 
of  white  fibres  which  lies  to  the  outer  side  of  the  triangular 
nucleus  (Fig.  1,  p  r),  and  which  is  the  upward  continuation  of 
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the  posterior  root-zones,  uud  to  the  hiyer  of  white  substance 
which  occupies  tlie  postero-lateral  surface  of  the  medulla 
oblongata  (Fig.  1,  d  c)  and  which  represents  the  direct  cere- 
bellar tract.  Considerable  evidences  of  disease  were  also 
manifest  in  the  ascending  root  of  the  fifth  nerve  (Fig.  1,  s  g), 
wliile  the  fasciculus  rotundus  (Fig.  1,  f)  was  almost  completely 
disorganised,  this  tract  being  traversed  by  a  relatively  largo 
vessel  with  thickened  walls,  and  its  substance  studded  with 
nuclei,  amidst  which  no  healtliy  nerve  fibres  could  be  discovered. 
A  large  number  of  the  root-fibres  of  the  vagus  were  found 
atroj^hied.     An  examination  of  sections  of  the  crura  cerebri 


Fig.  2  (after  Young). — Section  of  the  rrura  cerebri.  The  left  lateral  half  re- 
presents the  healthy  crns,  and  the  right,  the  crns  in  the  c«se  of  W.  W. ;  d  /, 
descending  roof  of  the  fifth  nerve,  with  fibres  from  the  anterior  tubercle  of 
the  corpora  quadrigemina  passing  transversely  through  it;  s,  aqueduct 
of  Sylvius ;  in,  iii,  third  nerves ;  iv,  fourth  nerve. 

revealed  considerable  changes  in  the  nuclei  of  the  third  and 
fourth  nerves  and  neighbouring  parts.  The  grey  substance  on 
the  floor  of  the  aqueduct  of  Sylvius  was  studded  with  nuclei, 
and  the  ganglion  cells  of  the  nuclei  were  deficient  in  number, 
and  many  of  those  left  were  small  rounded  bodies  destitute  of 
processes,  these  changes  being  more  pronounced  in  the  nuclei 
of  the  left  than  those  of  the  right  crus.  The  fibres  of  the 
third  nerve,  when  examined  with  a  high  power,  could  be  seen  as 
fine  hairs  in  their  passage  through  the  tegmentum  and  crusta, 
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and  the  iiiednllrtry  slioatli  seonied  to  liavo  disappeared  from  a 
large  nnnibor  ol"  the  fibres.  Scarcely  a  trace  of  tlie  bundle  of 
longitudinal  fibres  which  constitutes  the  descending  root  of 
the  fifth  nerve  could  be  discovered,  while  the  fibres  from  the 
anterior  tubercle  of  the  corpora  quadrigemina  which  pass 
through  this  tract  to  reach  the  nucleus  of  the  third  nerve  were 
interrujtted  and  atrophied.  The  annexed  diagram  (Fig.  2)  was 
kindly  drawn  for  me  by  my  friend  Professor  Young.  The  left 
half  of  the  figure  represents  a  healthy  crus,  while  the  right 
half  represents  the  changes  observed  in  this  case.  It  will  be 
seen  that  on  the  right  side,  as  compared  with  the  left,  the 
ganglion  cells  of  the  nucleus  of  the  third  and  fourth  nerves 
are  small  and  few  in  number,  that  the  third  nerve  (iii)  is 
atrophied,  and  that  the  descending  root  of  the  fifth  nerve  {d  t), 
with  the  fibres  passing  through  it  from  the  corpora  quadri- 
gemina, has  disappeared. 

Remarks. — The  chief  interest  in  this  case  centres  in  the 
morbid  changes  found  in  the  cranial  end  of  the  central  grey  tube. 
In  the  medulla  the  principal  morbid  changes  were  observed  in 
the  white  substance  of  the  slender  (Fig.  1,  g)  and  cuneate 
(Fig.  1,  p  r)  fasciculi  and  the  direct  cerebellar  tracts  (Fig.  1,  d  c), 
these  being  respectively  the  upward  continuations  of  the  columns 
of  Goll,  the  posterior  root-zones,  and  the  direct  cerebellar  tracts 
of  the  cord.  The  fasciculus  rotundus  (Fig.  1,  f)  was  also  found 
almost  completely  disorganised  on  both  sides,  while  minor 
changes  were  discovered  in  the  ascending  roots  (Fig.  1,  a  t) 
of  the  fifth  nerves.  These  bundles  are  most  probably  the 
homologues  in  the  medulla  oblongata  of  the  posterior  root-zones 
of  the  spinal  cord,  the  fasciculus  rotundus  being  associated 
with  the  lateral  mixed  system  of  nerves  consisting  of  the 
spinal  accessory,  vagus,  and  glosso-pharyngeal  nerves,  and 
the  ascending  root  of  the  fifth  being  connected,  as  its  name 
implies,  with  the  great  sensory  nerve  of  the  head.  Changes 
like  those  just  reported,  have  already  been  described  by 
Pierret^  as  occurring  in  the   medulla  oblongata  in   cases   of 

'  Pierret,  '  Essai  sur  lea  symptomes  cepbaliques  du  tabes  dorsalis,'  Paris,  1876, 
p.  19  ;  et,  '  Sur  les  relations  du  systeme  vaso-moteur  du  bulbe  avec  celui  de  la 
moelle  epiniere  cbez  I'bomme  et  sur  les  alterations  de  ces  deux  systemes  dans  Ics 
cours  du  tabes  sensitif,'  Comptes  Eendns,  1882,  No.  5,  30  Janv.  1882. 
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locomotor  ataxia,  and  it  is  consequently  nnnccessary.  for  mo  to 
make  any  further  remarks  upon  them  in  this  place.  The 
changes  observed  in  the  root-fibres  of  the  vagus  in  this  case 
corresponds  with  the  cases  of  tabes  with  hiryngeal  crises, 
reported  by  Cruveilhier'^  and  Jean,^  in  which  the  roots  of  tlie 
pneumogastric  nerves  were  found  atrophied.  The  most  impor- 
tant changes,  however,  discovered  in  this  case  were  those  found 
in  the  crura  cerebri.  Passing  over  the  morbid  alterations  of  the 
ganglion  cells  of  the  nucleus  of  the  third  and  fourth  nerves, 
wo  come  at  once  to  speak  of  those  observed  in  the  bundle  of 
white  fibres  which  is  named  the  descending  roof  of  the  fifth 
nerve  (Fig.  2,  d  t).  This  bundle  is  most  probably  homologous 
in  its  structure  and  functions  with  the  ascending  root  of  the 
fifth,  which  is  in  its  turn,  as  already  stated,  homologous  with 
the  posterior  root-zone  of  the  spinal  cord.  It  is  therefore 
probable  that  disease  of  this  bundle  gives  rise  to  the  diplopia 
and  disorders  in  the  movements  of  the  eyeball  which  so 
frequently  appear  in  the  early  stages  of  tabes,  even  in  the 
absence  of  any  disease  of  the  ganglion  cells  of  the  nuclei  of  the 
ocular  nerves,  although  it  is  highly  probable  that  in  the  more 
marked  forms  of  ocular  paralysis  the  ganglion  cells  are  always 
implicated.  It  will  also  be  seen  from  the  diagram  (Fig.  2) 
that  a  small  bundle  of  fibres  passes  transversely  through 
the  descending  root  of  the  fifth  nerve.  These  fibres  join 
the  anterior  tubercles  of  the  corpora  quadrigemina  with 
the  nuclei  of  the  third  and  fourth  nerves,  and  it  is  very 
probable  that  some,  if  not  all  of  them,  complete  the  arcs 
between  afferent  fibres  in  the  optic  nerves  and  tracts  and 
efferent  fibres  in  the  third  nerves,  the  whole  constituting  the 
mechanism  which  regulates  the  light-reflex  movements  of  the 
pupils.  The  annexed  diagram  (Fig.  3),  borrowed  from  Erb, 
shows  the  nervous  mechanism  which  regulates  the  movements 
of  the  pupil.  The  light-reflex  contraction  of  the  pupil  is 
regulated  by  the  arc  (g  B  c  h),  passing  from  the  retina  (f)  to  the 
sphincter  of  the  pupil  (e).  A  lesion  in  the  afferent  part  of  the 
tract  will  arrest  the  reflex  contraction  of  the  pupil,  but  the  loss 

>  Cruveilhier,  '  Auatoinie  Pathologique,'  Paris,  1835-42;  Liv.  xxxii.  p.  19. 
^  Jean,  'Ataxie   locomotrico  progressive.      Troubles   ataxiques    du    cute'  du 
larynx  ct  du  pharynx,'  Gaz.  Hclxlom.  Journ.  ii.  18G9,  p.  121. 


AND    Pl^lMAIiY    SCLEROSIS   OF   COLUMNS   OF   GOLL,     33 

of  this  rellcx  will  bo  accompanied  l»y  complete  blindness;  and 
disease  of  tlie  efferent  fibres  (ii)  will  also  arrest  the  reflcsx,  but 
this  loss  will  be  accompanied  by  dilatation  of  the  pupil  and 
loss  of  contraction  of  the  pu[)il  to  accommodation,  l)ecause  the 
conducting  path  from  the  cortex  of  the  brain  at  (a)  will  be 
injured.  But  disease  of  the  fibres  (A)  which  connect  the 
anterior  tubercles  of  the  corpora  quadrigemina  (b)  with  the 
nucleus  of  the  third  nerve  (c)  will  arrest  the  light-rellex,  and  the 
loss  of  the  reaction  will  not  be  accompanied  either  by  blindness, 


Fig.  3  (after  Erb). — a  a,  psychical  impression ;  b,  anterior  tubercle  of  corpora 
quadrigcmiiia ;  c,  oculo-motor  centre ;  d,  dilator  centre  (spinal) ;  E,  iris ; 
F,  retina;  G,  optic  nerve;  h,  oculo-motor  (sphincter);  i,  sympatlietic 
{,  dilator) ;  k,  l,  anterior  roots ;  M  n  o,  posterior  roots ;  A,  seat  of  lesion 
causing  reflex  pupillary  immobility  ;  *,  probal^Ie  seat  of  lesion  causing  myosis. 

paralysis  of  the  sphincter  of  the  iris,  or  loss  of  contraction  to 
accommodation.  In  this  case  the  patient  was  partially  blind, 
and  the  sphincters  of  the  pupils  were  partially  paralysed,  but 
neither  the  blindness  nor  the  paralysis  was  complete,  and 
consequently  the  loss  of  the  pupillary  light-reflex  must  have 
been  caused  by  disease  of  the  fibres  connecting  the  corpora 
quadrigemina  with  the  nucleus  of  the  third  nerve.     When, 

'  For  a  discussion  nf  the  present  state  of  our  knowledge  of  the  lighter  reflex  of 
the  pupil,  see  Dodds,  W.  J.,  "  On  some  Central  Aftections  of  Vision  ;  "  '  Brain,' 
Part  XXXI.,  Oct.  188.=>,  p.  345. 
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therefore,  we  meet  with  the  Argyll-llobertson  pupil,  it  may  bo 
inferred  that  the  fibres  which  connect  the  anterior  tubercle  of 
the  corpora  quadrigemina  and  the  nucleus  of  the  third  nerve 
are  diseased,  most  probably  on  both  sides  ;  and  in  locomotor 
ataxia  these  fibres  are  most  likely  to  become  secondarily 
diseased  in  their  passage  througli  the  longitudinal  fibres  which 
constitute  the  descending  roots  of  the  fifth  nerves.  It  will 
thus  be  seen  that  loss  of  the  light-reflex  contraction  of  the 
pupil  is  one  of  the  most  surely  localising  symptoms  of  disease 
of  the  nervous  system  which  we  know. 

The  notes  of  the  following  case  were  taken  by  my  Clinical 
clerk,  ]Mr.  Sidebotham  : — 

Case  II. — D.  G.,  setat.  35  years,  a  collier,  was  admitted  to 
the  Manchester  Royal  Infirmary  on  April  15th,  1885,  under 
the  care  of  Dr.  Ross. 

History. — The  patient  has  worked  in  a  coal-pit  from  a  very 
early  age,  and  has  been  much  exposed  to  cold  and  damp,  but 
always  lived  comfortably.  He  has  indulged  pretty  freely  in 
alcohol,  but  he  says  that  he  never  drank  to  excess.  When  a 
young  man  he  had  a  sore  on  the  penis,  on  the  glands  of  which 
a  cicatrix  is  still  to  be  seen  ;  but  he  does  not  seem  to  have 
suffered  from  sore  throat  or  cutaneous  eruptions.  He  has  been 
married  twelve  years,  and  his  wife  had  a  miscarriage  soon  after 
their  marriage,  but  she  has  had  no  living  children.  The 
patient  enjoyed  remarkably  good  health  up  to  the  date  of  his 
present  illness.  About  three  years  ago  the  patient  felt  for  the 
first  time  a  weakness  about  the  knees,  and  this  gradually 
increased  so  much,  that  at  the  end  of  a  few  months  he  was  com- 
pelled to  leave  off  work,  and  he  has  never  been  able  to  resume  it. 
Until  lately  he  has  not  suffered  from  any  of  the  pareesthesiae, 
and  other  sensory  disorders  which  are  so  common  in  the  first 
stage  of  locomotor  ataxia,  and  it  is  only  three  weeks  ago  that 
he  felt  for  the  first  time  a  slight  girdle  sensation  passing  round 
the  lower  part  of  the  chest.  He  has  not  apparently  suffered 
from  any  lightning-pains. 

Present  Condition. — The  patient  is  a  strong,  muscular  man, 
having  a  dull  and  sleepy  expression,  chiefly  owing  to  well- 
marked  double  ptosis.  The  eyeballs  are  almost  completely 
immovable  in  every  direction ;  but  the  pupils,  which  are  some- 
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wliat  dilated,  contract  readily  both  to  light  and  to  accommoda- 
tion. The  patient  has  considerable  difficulty  in  recognising 
colours,  and  his  vision  is  somewhat  impaired,  while  an  ophthal- 
moscopic examination  reveals  a  considerable  degree  of  pallor  of 
both  optic  discs.  The  patient  speaks  in  an  indistinct  and 
drawling  manner,  and  he  has  to  balance  his  words  like  a 
man  in  the  first  stage  of  intoxication.  He  states  that  his 
articulation  w-as  at  one  time  very  distinct  and  clear,  and  that 
the  present  defect  is  of  recent  date.  There  is  some  degree  of 
anaesthesia  of  the  skin  of  the  lower  extremities,  as  high  up  in 
the  front  as  the  junction  of  the  upper  and  middle  thirds  of  the 
legs,  and  behind  as  the  popliteal  spaces.  The  patient  knows 
the  position  of  his  legs  accurately  when  his  eyes  are  closed. 
The  patellar  tendon-reactions  are  completely  absent,  and  no 
ankle-clonus  can  be  elicited.  When  his  feet  are  placed  side 
by  side  along  their  inner  edges,  the  patient  sways  a  little  from 
side  to  side  on  closing  his  eyes,  but  with  a  little  effort  he  can 
maintain  himself  erect.  In  walking,  his  gait  is  somewhat 
straddling,  uncertain,  and  staggering,  but  not  like  that  of 
locomotor  ataxia.  The  patient  will  not  walk  much  without  the 
support  of  a  stick,  as  otherwise  he  would,  he  says,  stumble  or  fall. 
In  walking,  his  feet  are  kept  widely  apart,  and  the  advancing 
foot  is  raised  to  an  abnormal  degree  from  the  ground ;  but  it  is 
not  brought  down  with  a  thump,  and  the  heel  does  not  strike 
the  ground  first,  as  in  ataxia.  The  body  also  rocks  a  little  from 
side  to  side  in  walking,  but  it  is  more  like  the  reel  of  cerebellar 
disease  than  the  balancing  of  the  body  in  tabes.  The  patient 
says  that  his  knees  are  liable  to  give  way  suddenly,  as  if  his 
legs  were  paralysed  ;  and  if  he  were  not  to  exercise  great  care 
in  supporting  himself  with  the  stick,  he  would  often  fall  to  the 
ground.  He  w^as  sent  to  the  Cheadle  Convalescent  Hospital  on 
May  18th,  and  for  the  following  particulars  of  his  case  I  am 
indebted  to  Dr.  Wansbrough  Jones. 

The  notes  taken  by  Dr.  Jones  confirm  on  the  whole  those 
taken  by  Mr.  Sidebotham  at  the  Infirmary.  The  only  new 
symptom  observed  was  that  during  the  last  few  weeks  of  his  life 
he  began  tocom plain  of  lightning-pains  in  the  lower  extremities, 
but  they  never  attained  to  any  great  severity.  Notwithstand- 
ing his  sad  condition,  the  patient  was  verv  lively  and  fond  of 
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joking,  ami  hud  tlio  reputation  amoiigst  the  patients  of  being; 
a  "  romancer ; "  but  there  is  nothing  to  show  that  he  ever 
manifested  any  of  the  '•  grand  ideas  "  which  might  be  con- 
sidered to  indicate  general  paralysis.  On  July  liith  the 
patient  had  just  taken  his  medicine — ten  grains  of  iodide  of 
potassium — and  immediately  went  to  the  smoke-room,  where 
he  began  to  joke  with  some  of  the  other  patients.  In  a  few 
minutes  afterwards  he  suddenly  became  insensible,  and  was 
carried  to  bed.  After  a  few  minutes  he  recovered  so  far  as  to 
ask  for  a  drink,  but  was  soon  seized  with  a  second  apoplectiform 
attack,  from  which  he  again  made  a  partial  recovery,  to  be 
almost  immediately  seized  with  a  third  attack,  in  which  lie 
died,  the  time  from  the  commencement  of  these  attacks  till 
death  not  being  more  than  ten  minutes. 

The  autopsy  was  conducted  by  Mr.  Corbett  at  noon,  on 
July  ISth,  in  the  presence  of  Dr.  Wansbrough  Jones  and  myself. 
The  brain  was  found  somewhat  congested,  and  about  an  ounce 
of  fluid  escaped  during  removal ;  but  no  other  evidence  of 
disease  was  discovered,  either  on  the  surface  of  the  organ,  or 
after  the  most  careful  slicing.  The  spinal  cord,  medulla 
oblongata,  pons,  and  crura  cerebri,  were  reserved  for  micro- 
scopical examination.  The  heart,  large  blood-vessels,  lungs, 
kidneys,  and  all  the  other  internal  organs,  were  found  healthy. 
On  examining  sections  of  the  spinal  cord,  some  stained  by 
carmine  and  others  by  Weigert's  method,  kindly  prepared  for 
me  by  Dr.  Harris,  it  was  found  that  the  columns  of  GoU  were 
in  a  state  of  sclerosis  (Fig.  4),  throughout  their  whole 
longitudinal  extent  in  the  cord,  but  no  decided  morbid  changes 
could  be  discovered  in  the  upward  continuation  of  these  tracts 
in  the  medulla  oblongata  (Fig,  1,  g).  But  although  the 
disease  was  most  marked  in  these  columns,  it  was  not  strictly 
limited  to  them  in  the  inferior  portion  of  the  cord.  On  a  level 
with  the  fourth  pair  of  sacral  nerves  (Fig.  4.  Sj),  a  level  at 
which,  according  to  Flechsig,  the  columns  of  Goll  are  not 
represented,  tlie  diseased  patch  occupies  a  small  triangular 
-  area,  the  apex  of  which  hardly  reaches  as  far  forward  as  the 
middle  of  the  posterior  median  fissure.  The  base  of  the 
triangle  is  directed  to  the  posterior  surface  of  the  cord ;  but 
on  this  surface  the  disease  extends  laterally,  and  passes  along 
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tlio  outer  surface  of  tlic  internal  bands  of  the  ])Osteriur 
columns — Burdacli's  columns — as  far  as  the  posterior  roots. 
On  a  level  with  a  fifth  pair  of  lumbar  nerves  (Fig.  4,  L.,)  the 
apex  of  the  medium  triangular  diseased  area  reaches  further 
forwards  than  in  the  last  section,  and  on  attaining  to  the  level 
of  the  third  pair  (Fig.  4.  l,)  it  reaches  quite  up  to  the 
posterior  commissure  ;  while  on  the  posterior  surface  of  the 


Fig.  4  (after  Young).— Sections  of  the  spinal  cord  from  the  case  of  D.  G.,  on  a 
level  with  the  4th  sacral,  5th,  3rd,  and  1st  lumbar,  5th  dorsal,  and  6th,  2nd, 
and  1st  cervical  pairs  of  nerves  respectively.  The  shaded  portions  in  the 
posterior  columns  represent  the  transverse  distribution  of  the  sclerosis. 

cord  at  both  levels  the  disease  extends  laterally  up  to  the 
posterior  roots.  On  a  level  with  the  first  pair  of  lumbar 
nerves  the  disease  has  the  same  kind  of  distribution  as  on  the 
level  of  the  third  pair,  except  that  at  the  former  of  the  two 
levels  it  extends  laterally  to  some  slight  extent  along  the 
posterior  commissure,  while  a  small  patch  of  heal'thy  fibres  are 
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observed  on  each  side  of  the  middle  third  of  the  posterior 
median  fissure.  On  a  level  with  the  first,  second,  and  third 
lumbar  nerves  the  posterior  roots  and  posterior  horns  appear 
to  be  implicated  in  some  slight  degree  in  the  disease.  An 
examination  of  sections  at  different  levels  in  the  dorsal  region 
shows  that  on  ascending  from  the  first  lumbar  pair  of  nerves 
the  diseased  area  gradually  recedes,  so  that  on  a  level  with 
the  fifth  pair  of  dorsal  nerves  (Fig  4,  D5)  the  apex  of  the 
median  triangle  does  not  quite  reach  up  to  the  posterior 
commissure,  and  the  lateral  extensions  on  the  posterior  surface 
fall  short  of  the  posterior  roots,  although  still  invading  to  a 
plight  extent  the  external  bands  of  the  posterior  columns.  In 
the  upper  dorsal  and  inferior  cervical  regions  (Fig.  4,  c^)  of 
the  cord  the  disease  becomes  strictly  limited  up  to  the  columns 
of  Groll,  while  in  the  upper  cervical  region  (Fig.  4,  c^  and  Cj) 
only  a  small  portion  of  these  columns  is  implicated ;  but  the 
annexed  figures  render  unnecessary  a  further  description  of 
the  distribution  of  the  disease  at  these  levels. 

In  the  medulla  oblongata  the  fasciculus  rotundus  was  pro- 
bably the  subject  of  a  slight  degree  of  sclerosis  on  both  sides, 
but  the  ascending  roots  of  the  fifth,  and  the  direct  cerebellar 
tracts,  were  found  healthy.  In  the  crura  cerebri,  the  grey 
matter  on  the  floor  of  the  aqueduct  of  Sylvius  stained  deeply 
with  carmine,  and  when  examined  microscopically,  the  tissue 
at  this  point  was  thickly  studded  with  nuclei,  while  many  of 
the  ganglion  cells  were  found  to  be  small  rounded  masses, 
destitute  of  processes.  Many  of  the  fibres  of  the  third  nerves 
were  extremely  fine,  and  apparently  destitute  of  medullary 
sheaths.  The  descending  root  of  the  fifth  nerve,  and  the  fibres 
which  pass  transversely  through  it,  were  very  distinct,  and  free 
from  any  trace  of  disease  on  one  side ;  but  on  the  other  side 
some  of  the  longitudinal  fibres  had  ajiparently  undergone 
sclerosis,  as  evinced  by  a  higher  staining  with  carmine,  and  the 
absence  of  the  cut  ends  of  the  fibres.  The  diseased  fibres  were, 
however,  comparatively  few  in  number,  and  the  transverse 
fibres  coming  from  the  corpora  quadrigemina  were  not 
apparently  affected. 

Eemarhs. — The  fact,  that  the  disease  had  extended  to  the 
external  bands  up  the  posterior  columns,  renders  it  doubtful 
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wlu'tlicr  tliis  case  ought  to  be  described  us  a  primary  sclerosis 
U[)  tlie  columns  of  GoU  ;  but  as  it  is  probable  that  the  sclerosis 
had  not  been  quite  circumscribed  in  GoU's  tracts  in  any  of 
the  other  reported  cases  of  this  affection,  wo  see  no  valid 
reason  for  refusing  to  place  the  case  just  described  under  this 
category.  Passing  over  the  cases  recorded  by  Dr.  CasteP  and 
Gowers,^  as  not  presenting  any  definite  symptoms  during  life 
which  could  be  referred  to  the  disease  found  in  Goll's  columns, 
we  come  to  consider  the  classical  case  reported  by  Pierret.* 
The  drawings  which  illustrate  the  report  of  this  case  show 
that  the  disease  of  the  median  columns  must  have  encroached 
to  some  extent  on  the  external  bands  on  a  level  with  the 
twelfth  dorsal  nerves,  much  in  the  same  way  as  it  did  in  the 
middle  dorsal  region  in  my  own  case.  No  special  mention  is 
made  by  Pierrot  of  the  distribution  of  the  sclerosis  on  a  level 
with  the  first  and  second  lumbar  pairs  of  nerves,  but  a  little 
above  the  middle  of  the  lumbar  enlargement  a  patch  of  diseas3 
was  noticed  on  each  side  of,  but  somewhat  removed  from,  the 
posterior  median  fissure,  and,  if  we  take  Flechsig's  diagram  as 
our  guide,  these  patches  must  have  been  situated,  not  in  Goll's, 
but  in  Burdach's  columns.  In  a  case  of  primary  sclerosis  of 
the  columns  of  Goll  reported  by  Kahler  and  Pick,*  of  which 
we  regret  to  say  we  have  only  seen  a  short  abstract,  it  is  stated 
that  the  disease  was  "  tolerably  accurately  "  limited  to  GoU's 
columns,  and  it  may  therefore  be  inferred  that  the  morbid 
chanires  had  encroached  to  some  extent  on  Burdach's  columns. 
In  a  case  of  this  affection  reported  by  Camuset,^  the  description 
shows  that  the  disease  had  much  the  same  kind  of  distribution 
as  was  observed  in  my  own  case,  and  it  is  expressly  stated  that 
in  the  lumbar  region  the  morbid  changes  had  extended  so  as 
nearly  to  reach  the  posterior  roots. 

*  Du  Castel,  "  Sclerose  primitive  des  cordons  do  Goll ;  "  '  Gaz.  Med.  do  Paris,' 
1874,  No.  3. 

2  Gowers,  '  Lancet,'  vol.  ii.  1879,  p.  876 

^  Pierret,  "  Notes  sur  un  cas  de  scle'rose  primitive  du  faisceau  me'diau  dea 
cordons  poste'rieurs  ; "  'Arch,  de  Physiologic,'  1873,  p.  74. 

*  Kahler  und  Pick,  "  Zur  Lehre  von  der  Fasersystemeu  in  den  Hinterstrangen 
des  Ruckenmarks ; "  '  Prager  Zeitschrift  fur  Heilkunde,'  Bd.  ii.  1881,  p.  317. 
Abstr.  Virchow  und  Hirsuh  '  Jaliresb.,'  Bd.  ii.  1881,  p.  93. 

*  Camuset  (L.)  "  Scle'rose  primitive  des  cordons  dc  Goll ;  "  '  Lc  Progres 
Medical,'  tome  xii.  1884,  p.  1008. 
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A  study  of  the  cases  collected  and  analysed  by  StriimpelP 
and  Adanikiewicz'^  shows  that  the  portion  of  Burdach's  columns 
which  are  usually  spared  to  the  last  in  cases  of  ordinary 
locomotor  ataxia — viz.  the  posterior  third  and  the  anterior 
part  adjoining  the  posterior  commissure — were  the  parts  which 
alone  were  attacked  in  the  case  just  reported,  thus  showing 
that  this  case  differs  greatly  in  its  morbid  anatomy  from 
ordinary  cases  of  posterior  sclerosis.  The  presence  of  ophthal- 
moplegia externa  and  the  absence  of  the  patellar-tendon 
reaction  in  my  case,  however,  show  that  there  is  a  close 
relationship  between  primary  sclerosis  of  the  columns  of  Goll 
and  genuine  locomotor  ataxia  ;  and  it  is  very  probable  that  had 
my  patient  lived  longer,  the  disease  would  have  implicated  the 
external  bands  of  the  posterior  columns  to  a  much  greater 
extent  than  it  had  done,  and  the  case  would  then  have 
been  rfegarded  as  an  example  of  the  ordinary  form  of  tahes 
dorsalis. 

As  regards  symptoms,  Pierrot's  case  suffered  from  numbness 
and  lightning-pains  in  the  limbs,  and  girdle-sensations  passing 
round  the  body  ;  and  in  Kahler  and  Pick's  case  there  were 
first  violent  lumbar  pains  and  tearing  and  drawing  pains  in 
the  legs ;  but  in  Camuset's  case  there  was  a  marked  absence  of 
lightning-pains  or  other  sensory  disturbance ;  while  in  my 
case  there  was  some  anesthesia  of  the  legs,  but  the  lightning- 
pains  appeared  for  the  first  time  only  a  few  weeks  before  the 
patient  died. 

The  gait  of  the  patients  whose  cases  are  reported  by  Pierrot 
and  Camuset  was  not  unlike  that  of  my  patient ;  in  all  the 
cases  walking  was  impossible  without  the  aid  of  some  support — 
a  crutch  or  a  stick,  and  the  walk  consisted  of  an  uncertain 
stagger,  rather  than  a  genuine  ataxia.  Loss  of  the  patellar- 
tendon  reactions  was  not  known  as  a  symptom  at  the  date 
of  Pierrot's  observations,  and  the  state  of  these  reactions  is 
not  mentioned  in  the  abstract  of  Kahler  and  Pick's  paper,  or 
by  Camuset ;  but  the  reactions  were  absent  in  my  case.     It  is 

'  Strumpell  (A.),  '  Archiv  fiir  Psychiatrie,'  Bd.  x.  1880,  p.  676;  Bd.  xi.  18S1, 
p.  27 ;  and  Bd.  xii.  1882,  p.  723. 

~  Adamkiewicz,  "  Die  anatomischen  Proccsse  dor  Tabes  dorsualis  ;  "  '  Aus  dcm 
XC  Bande  der  Sitzb.  der  K.  Akad.  dcr  Wissensdi .'  III.  Abtb.,'  October  Heft. 
Jabrg.  1884. 
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probable  that  loss  of  these  reactions  was  caused  by  the  slight 
lateral  extensions  of  the  disease  to  the  posterior  root-zones  at 
the  posterior  surface   of  the  cord,  rather  than  to  disease   of 
the  columns  of  Goll   themselves.      The  presence  of  swaying 
movements  on  the  eyes  being  closed  in  this  case,  tends  to  show 
that  this  symptom  is  caused  in  locomotor  ataxia  by  implication 
of  the  columns  of  Goll.     This  conclusion  is,  however,  rendered 
doubtful  by  the  fact,  that  the  difficulty  of  maintaining  the  erect 
posture  was  not  increased  on  closing  the  eyes  in  Camuset's  case. 
The  activity  of   the  light-reflex  of  the  pupil  during  life  in  this 
case,   and    the    absence  of   any   evidence  of  disease   of  the 
transverse  fibres  which  pass  through  the  descending  roots  of 
the  fifth  nerves,  furnish,  to  some  extent  at  least,  the  negative 
side  of  the  proof  of  the  theory,  that  loss  of  the  light-reflex  is 
caused   by   disease   of   these   fibres.      The    symptoms   which 
immediately  preceded   death   in  this  case,  show,  like   many 
other  reported  cases,  that  a  patient  may  die  suddenly  with  all 
the  phenomena  which   attend  a  massive   haemorrhage  in  the 
brain,  without  anything  being  found  after  death,  either  in  the 
brain   or  other  organs,  to  account  for  the  fatal  issue.     It  is 
worthy  of  note  that  in  the  case  reported   by  Camuset    the 
disease  proved  fatal  by  an  acute  cerebral  seizure.    The  patient, 
who  had  always  suffered  from  a  slight  feebleness  of  the  mental 
faculties,  was  at  last  seized  with  a  severe  attack  of  acute  mania, 
which  proved  fatal  at  the  end  of  twelve  days.     In  the  case 
reported  by  Kahler  and  Pick,  the  patient  died  from  inconti- 
nence of  urine,  cystitis,  bed-sores,  and  septic  fever,  this  being 
the  most  usual  "mode  of  termination  of  all  chronic  affections  of 
the  inferior  part  of  the  spinal  cord.     It  is  difficult  to  account 
for  the  presence  of  these  symptoms  unless  the  disease  had 
extended  beyond  the  area  of  Goll's  columns  in   the   upper 
lumbar  region  on  a  level  with  the  automatic  centres  of  the 
bladder  and   rectum.     In  my  case  the  whole  area  of  Goll's 
columns  was  diseased  in  the  dorsal  and  lumbar  regions  of  the 
cord,  yet  the  patient  did  not  suffer  from  any  disorder  of  the 
functions  of  the  bladder,  or  from  bed-sores. 
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The  problem  which  most  attracts  the  attention  of  all  classes  of 
neurologists,  whether  clinical,  experimental,  or  anatomical,  is 
the  identification  of  function  with  certain  spots  in  the  brain, 
and  discovery  of  the  channels  of  communication  which  unite 
the  central  nervous  system  with  a  harmonious  whole.  It  is 
the  discussion  of  the  relation  between  the  afferent  paths  in  the 
spinal  cord  and  the  motor  cortex  which  concerns  us  in  this 
paper,  renewed  attention  having  been  lately  drawn  to  the 
subject  by  the  recently  published  experiments  of  Prof.  Sehiff. 
Briefly  we  may  state  the  case,  with  a  slight  preamble,  as 
follows.  Every  one  admits  the  necessity  of  regarding  the 
whole  central  nervous  system  as  being  built  up  on  the  plan  of 
(1)  an  afferent  channel  leading  to  (2)  a  sensory  centre,  which 
is  in  close  communication  Avith  (3)  a  motor  centre  from 
which  issues  (4)  an  efferent  channel. 

Now  the  bare  existence  of  these  constructive  factors  being 
granted,  it  is  only  their  anatomical  arrangement  which  is 
hotly  disputed.  There  may  be  said  to  be  three  chief  views  on 
this  subject. 

A.  The  "  Separatist  "  View. — This  view  places  the  sensory 
(perceptive)  centres  in  a  distinct,  though  neighbouring,  part 
of  the  cortex  from  the  motor  centres  which  are  situated  in 
the  excitable  area  of  the  same.  The  posterior  columns  or 
afferent  channels,  therefore,  are  in  direct  communication  with 
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the  former  of  these  centres,  and  only  reach  the  hatter  (the 
motor)  indirectly  by  the  commissural  connections  between  the 
centres. 

B.  The  "  Fusion  "  View. — A  favourite  mode  of  regarding 
the  subject  on  the  Continent  appears  to  be  one  in  which  the 
sensory  (at  least  that  for  tactile  sensibility)  centre  is  fused 
with  the  motor  centre.  This  view,  it  is  to  be  supposed,  carries 
with  it  the  assumption,  that  the  posterior  columns  of  the 
spinal  cord  are  in  direct  communication  with  the  motor  cortex. 

C.  Prof.  Schiffs  Yiew.— Prof.  Schiff  states  that  he  has 
traced  (physiologically)  the  aiferent  fibres  (of  the  posterior 
columns  of  the  cord)  directly  to  the  excitable  portion  of  the 
cortex,  which  he  therefore  regards  as  being  the  sensory 
perceptive  centre  for  tactile  sensibility.  From  this  sensory 
perceptive  area  he  believes  that  fibres  go  down  to  the  motor 
centres,  which  are  situated  he  knows  not  where. 

To  recapitulate ;  it  is  clear  that,  according  to  the  first  view, 
(2)  and  (3)  are  situated  in  different  parts  of  the  cortex,  (3) 
being  identical  with  the  excitable  area.  In  the  second  view, 
(2)  and  (3)  are  fused  together  in  the  excitable  area  ;  while 
finally,  according  to  Schiff,  (2)  is  identical  with  the  excitable 
area,  and  (3)  is  somewhere  else. 

This  much  being  clear,  it  is  now  my  intention  to  detail  at 
length  Prof.  Schifl^s  mode  of  reasoning  and  experimentation, 
which  has  led  him  to  the  above  conclusion.  I  shall  then  point 
out  the  fallacies  in  the  same,  and  finally  describe  fully  the  ex- 
periments I  made  last  autimin  to  investigate  this  point.  We 
owe  the  unusual  opportunity  of  learning  much  of  Prof.  Schiff's 
work  to  the  scientific  zeal  and  energy  of  Dr.  "W.  K.  Huggard, 
who  communicated  to  the  '  Lancet '  of  Aug.  1,  18S5,  a  paper 
describing  the  above-mentioned  work,  and  entitled,  '•  Professor 
Schiff's  Experiments  on  the  Excitable  Area  of  the  Cerebral 
Cortex."  In  that  paper  he  states  pretty  fully  the  way  in  which 
Schiff  looks  at  the  subject,  and  his  method  of  investigating  the 
same.  Before  entering  on  the  practical  side  of  the  matter  in 
dispute,  I  shall  criticise  the  line  of  reasoning  and  the  points  of 
explanatory  meaning,  which  occur  in  Dr.  Huggard's  report. 

Such  examinatory  criticism  must  necessarily  be  somewhat 
disjointed,  as  the  tale  which  is  told  in  the  above-mentioned 
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paper  is,  in  tlie  nature  of  things,  a  general  essay  on  the  work  of 
the  (listinguislied  Genevese  Professor.  Possibly,  however,  very 
little  difficulty  will  be  met  with  in  picking  up  the  general 
thread  of  the  argument.  We  may  note  at  the  outset  an  enuncia- 
tion (p.  8  of  separately  published  copy  of  Dr.  Iluggard's 
paper^)  of  the  function  of  the  excitable  area  of  the  cortex 
which  is  intended  to  be  descriptive  of  the  action  of  a 
sensory  perceptive  centre,  but  Avhich,  as  a  matter  of  general 
understanding,  is,  more  properly  speaking,  a  perfect  explana- 
tion of  the  function  of  a  motor  centre.  The  passage  runs 
thus :  "  The  grey  matter  of  the  excitable  area  transmutes 
sensibility  into  a  liberating  (probably  voluntary)  current." 
The  usual  interpretation  which  is  put  on  such  a  term  as 
"  sensibility "  is  the  appreciation  by  a  sensory  perceptive 
centre,  of  message  conveyed  thereto  by  an  afferent  channel, 
for  consciousness  is  connoted.  Hence  Prof.  Schiff's  real 
position  is  that  the  excitable  area  is  a  portion  of  brain  which 
transmutes  the  energy  received  from  a  sensory  perceptive 
centre  into  a  motor  impulse  {"  voluntary  current ")  and  that  is 
one  which  all  upholders  of  the  first  or  separatist  view  (A. 
before  described)  will  cordially  agree  to. 

It  seems  to  me  very  necessary  to  dwell  upon  these  appa- 
rently trivial  differences  in  modes  of  expression,  for  it  is  just 
ambiguity  in  the  meaning  of  terms  which  of  itself  creates 
diversity  of  opinion  where  very  often  agreement  really  exists. 
To  pursue  this  point  a  little  further,  we  find  that  Prof.  Schiff 
(and  following  him  Dr.  Huggard  too)  is  disposed  to  consider 
that  certain  apparently  paretic  (I  say  apparently,  merely  for 
the  sake  of  argument,  as  I  shall  show  directly  the  condition  is 
one  of  real  paralysis)  conditions  are  capable  of  being  referred 
to  as  ataxia.  Perhaps  it  will  be  better  to  illustrate  Prof. 
Schiff's  position  by  the  statement  of  the  experimental 
result  on  which  he  bases  this  opinion.  He  has  found  that 
removal  of  the  sigmoid  gyrus,  on  the  one  hand,  and  the  effects 
(after  four  or  five  days  have  elapsed)  of  cutting  the  posterior 
column  of  the  cord  on  the  other,  are  both  productive  of 
similar   symptoms,  viz.  paresis    (voluntary  paralysis,   really), 

'  Wherever  paging  of  Dr.  Huggard's  pajier  is  meutioued  hereafter,  it  is  to  be 
understood  as  belonging  to  the  Separate  publication. 
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and  that  this  apparent  paresis  disappears  wlien  the  animal 
runs  about  on  a  rough  surface.  The  condition  following  these 
operations  he  calls  ataxia. 

The  adoption  of  this  term  to  express  the  condition  wliich 
results  from  destruction  of  the  sigmoid  gyrus  might  pcrliaps 
be  justified,  if  the  exactly  similar  symptom  was  evoked  by 
section  of  the  posterior  columns  of  the  cord  only.  Prof. 
Schiff,  of  course,  considers  this  latter  point  is  established  by 
his  experiments ;  but  I  shall  show  directly  that  (to  use  Dr. 
Huggard's  words)  "  they  do  not  warrant  the  inference,"  and 
in  fact  that  "an  essential  factor  has  been  overlooked."  To 
proceed  with  the  examination  of  this  so-called  ataxic  con- 
dition, it  will  be  well  worth  while  to  describe  in  greater 
detail  the  effects  of  removal  of  the  sigmoid  gyrus  in  the  dog, 
aiid  the  more  especially  since  the  hiatuses  in  Prof.  Schiff's 
description,  or  perhaps  I  should  more  correctly  say  Dr. 
Huggard's  report,  happen  to  include  the  omission  of  some  of 
the  most  characteristic  features.  Thus  the  position  of  the  pa- 
resed  limbs  is  very  constant  and  striking.  The  animal  stands 
resting  mainly  on  the  limbs  of  the  opposite  side,  and  with  the 
toes  of  the  paralysed  side  doubled  up,  so  that  the  dog  walks 
really  on  the  dorsum  of  the  manus  and  pes  respectively. 
Precisely  the  same  condition  sometimes  follows  section  of  the 
posterior  columns  of  the  cord,  for  the  simple  reason  (see  p.  5) 
that  the  pyramidal  tracts  frequently  degenerate  at  the  seat 
of  operation,  and  further,  exactly  the  same  condition  follows 
section  of  the  principal  nerve-trunks  in  the  limb  itself.  Next, 
if  thorough  examination  be  made  of  such  an  animal,  it  will 
be  found  that  there  is  complete  paralysis  of  voluntary  move- 
ment, the  animal  is  unable  to  purposely  extend  the  toes  and 
wrist,  &c.  It  should  really  be  scarcely  necessary  at  the 
present  time  to  point  out  again  the  enormous  difference  in 
the  proportion  of  cortical  representation  of  the  peripheral 
muscular  segments  in  the  dog  as  compared  with  other  animals, 
but  from  internal  evidence  in  the  above-mentioned  report  it 
does  not  appear  that  this  fact  is  fully  appreciated  yet.  The 
amount  of  differentiation  exhibited  by  the  various  so-called 
centres  is  extremely  small  in  the  dog.  Even  the  extensor 
muscles  of  the  paw  and  digits,  the  representation  of  which 
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may  be  considered  as  tlio  acme  of  cortical  evolution  in  the 
do<i;,  can  very  rarely  be  called  into  solitary  action  by  stimu- 
lating the  cortex  even  with  minimal  currents.  And  just  as 
local  differentiation  in  the  extreme  point  of  cortical  evolution 
only  crudely  exists,  so  also  the  extent  of  the  excitable  area 
for  the  limb  movements  is  extremely  small  compared  with  the 
rest  of  the  brain,  hence  it  is  clear  that  in  such  an  animal  the 
very  primitive  phenomena  of  equilibration  and  progression 
are  most  unlikely  to  be  disturbed  by  removal  of  the 
mechanism  of  those  volitionary  impulses  which  occasionally 
mollify  them.  To  sum  up  this  point,  it  is  clear  that  whatever 
part  of  the  volitional  motor  tract  be  injured,  whether  it  be 
the  nerves  in  the  limb  (provided,  of  course,  all  the  motor 
nerves  in  the  limb  are  not  cut,  but  only  those  supplying  the 
two  main  distal  segments),  the  pyramidal  tracts  in  the  cord, 
the  internal  capsule  or  the  cortex  itself,  the  result  is  the 
same  as  might  have  been  expected.  It  only  remains  now  to 
take  note  of  the  two  points  on  which  most  stress  is  laid  by 
Prof.  Schiff,  namely,  first  his  assertion,  that  removal  of 
the  excitable  area  in  the  dog  is  followed  by  loss  of  tactile 
sensibility  on  the  opposite  side ;  and  secondly,  his  "  crowning 
evidence  "  (pp.  6,  7),  which  consists  of  the  following  observa- 
tion :  "  In  dogs  whose  posterior  columns  were  cut  in  the 
cervical  region,  if,  after  the  lapse  of  about  four  days,  the  so- 
called  motor  region  is  laid  bare,  it  is  found  on  both  sides  to 
be  no  longer  excitable.  If  one  posterior  column  only  is  cut, 
the  opposite  side  of  the  brain  only  is  inexcitable.  If  the 
posterior  columns  or  posterior  roots  (?)  are  cut  in  the  lumbar 
region,  irritation  of  the  cortex  still  produces  movements  of  the 
anterior  limbs,  but  not  of  the  posterior." 

Now  as  regards  the  first  of  these  two  points,  viz.  the 
asserted  disappearance  of  tactile  sensibility  after  removal  of 
the  opposite  sigmoid  gyrus,  I  cannot  speak  from  personal 
observation  on  dogs,  and  therefore  simply  refer  the  reader  to 
Professor  Terrier's  '  Functions  of  the  Brain,'  pp.  216-217,  where 
this  question  and  that  of  ataxia  too,  is  sufficiently  discussed. 
We  may  therefore  put  aside  the  first  point  and  take  up  the 
second,  viz.  his  attempted  demonstration  of  the  direct  exten- 
sion of  the  posterior  columns  of  the  cord  to  the  sigmoid  gyrus 
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of  the  opposite  side.  His  method  of  experimentation,  so  far 
as  can  be  made  out  from  the  necessarily  short  description 
given  in  the  before-mentioned  paper,  consists  simply  of  ex- 
posing and  dividing  one  posterior  column,  say  the  left ;  then 
preserving  the  animal  for  a  period  of  not  less  than  five  days; 
then  exposing  the  opposite  sigmoid  gyrus  and  stimulating  it 
with  the  ordinary  induced  current,  and  observing  the  absence 
of  the  usual  movements  of  the  left  limbs.  The  section  of  the 
posterior  column  was  usually  made  opposite,  about  the  fourth 
cervical  nerve,  and  the  motor  centres  for  the  fore-limbs  of 
the  same  side  tested  as  described. 

The  whole  gist  of  this  experiment,  as  ingeniously  designed 
by  Prof.  Schiff,  lies  in  the  provision  of  the  interval  of  five 
days  between  the  section  of  the  cord  and  the  testing  of 
the  opposite  motor  gyrus.  For  he  considered  that  the  con- 
sequential ascending  degeneration  of  the  posterior  column 
would,  in  that  space  of  time,  reach  the  opposite  cortex  and 
cause  degeneration  of  the  grey  matter  there,  which  grey 
matter,  we  have  already  seen,  he  believes  to  be  the  perceptive 
centre  of  tactile  sensibility. 

My  criticism  of  this  experiment  is  that  it  does  not 
justify  the  conclusions  drawn  from  it  by  Prof.  Schiff  until 
microscopic  examination  has  shown  that  (1)  there  is  such 
degeneration  of  the  sigmoid  gyrus,  and  (2)  that  there  are  no 
further  changes  in  the  spinal  cord  than  the  lesion  and  de- 
generation of  the  posterior  column.  Feeling  the  extreme 
importance  of  deciding  the  question  thus  raised  by  Prof. 
Schiff,  I  determined  to  repeat  his  experiment,  directing  my 
special  attention  to  these  two  points  ;  and  it  will  be  seen  from 
the  results  I  publish  below,  that  in  the  first  place  no  such  de- 
generation of  the  sigmoid  gyrus  can  be  demonstrated  ;  and  in 
the  second  place  that  Prof.  Schiff's  "  crowning  evidence " 
in  support  of  his  position  is  entirely  nullified  by  the  fact,  that 
the  section  of  the  posterior  column  of  the  cord  sets  up  local 
degenerative  changes  in  the  motor  tracts  of  the  cord.^ 

I  shall  now   proceed  to  expand  this  latter  statement,  by 

'  English  neurologists  at  any  rate  -will  be  interested  to  learu  (vide  '  Lancet ' 
of  the  20th  of  February,  1886)  that  Prof.  Schiff  is  about  to  combat  the  general 
opinion  that  the  crossed  lateral  tract  is  motor. 
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detailing   tlio  way    in  which  I  have    repeated    Prof.  Schiff's 
experiment  and  the  results  I  liave  oLtained. 

The  animal,  a  dog,  being  very  deeply^  narcotised  with  ether, 
an  incision  was  made  directly  over  the  fourth  cervical  spine, 
which  being  removed,  a  trephine  hole  was  made  through  the 
lamina3  of  the  fourth  cervical  vertebra.  (As  a  rule  the 
fourth  was  chosen,  but  in  some  of  the  experiments  the  spinal 
canal  was  opened  through  the  fifth.)  The  dura  mater  was 
then  incised  by  a  little  transverse  cut,  and  the  posterior 
surface  of  the  spinal  cord  exposed.  After  the  flow  of  cerebro- 
spinal fluid  had  stopped,  the  left  posterior  column  of  the  cord 
was  carefully  divided  by  a  small  puncturing  incision  made 
with  a  sharp-pointed  tenotomy  knife.  The  wound  was 
tlien  closed  completely,  full  antiseptic  precautions  being 
taken.  On  this  latter  point  it  is  necessary  to  digress  a  little. 
I  have  performed  seven  experiments  ;  in  two  of  these  the 
antiseptics  failed,  owing  to  the  fact,  that  the  animals  were  so 
deeply  narcotised  as  to  cause  cessation  of  respiration,  &c. 
This  necessitated  artificial  respiration,  &c.,  the  spray  being 
discontinued  and  the  windows  opened,  hence  the  contamina- 
tion of  the  wound.  In  the  remaining  five  the  hole  in  the 
spine  and  dura  mater  was  found  by  me  to  be  completely 
plugged,  with  a  dense  fibrous  plaque  of  cicatricial  tissue,  and 
the  soft  parts  completely  united  ;  in  two  instances  the  skin 
being  bulged  by  a  collection  beneath  it  of  wound  serum.  In 
the  two  instances  in  which  the  antiseptics  failed,  the  animals 
of  course  suffered  from  septic  meningitis  ;  the  subdural  space 
in  one  being  distended  with  pus,  while  in  the  other  the 
arachnoid  as  far  down  as  the  middle  of  the  dorsal  region  was 
raised  from  the  cord  by  pent-up  sero-pus.  The  pus  of  the 
wound  in  each  of  these  two  cases  was  fetid,  having  a  sickly 
odour,  and  containing  numerous  putrefactive  bacilli.  The 
advent  of  this  septic  condition  had  only  this  influence  on  the 
experiment,  viz.  that  it  made  Prof.  Schiff's  result  come  out 
very  markedly,  the  reason  of  which  is  obvious. 

To  return  to  the  method  of  experimentation.^     With  the 

'  On  accouut  of  the  exquisite  sensibility  of  the  dura  mater. 
2  I  desire  here  to  express  my  indebtedness  to  my  friend  Dr.  Beevor  for  kindly 
assisting  me  in  tlic  record  of  several  of  the  following  observations. 


AND   EXCITO-MOTOR   AREA   OF   CORTEX.  49> 

two  exceptions  given  above,  the  animals  did  not  appear 
inconvenienced,  except  by  the  motor  paresis,  &c.  During 
the  five  days'  interval  between  the  completion  of  the  above- 
described  operation  and  the  exploration  with  induced  current 
of  tlic  two  cortices,  careful  examination  was  made  to  find 
whether  there  was  any  motor  or  sensory  paresis  to  be  dis- 
covered in  the  left  fore-limb.  The  testing  of  the  former  was 
of  course  designed  so  as  to  make  it  clear  whether  the 
disturbance  of  voluntary  movement  was  such  as  to  cause 
incapability  of  performing  -purposive  acts.  As  regards  sensa- 
tion, the  testing  of  tactile  sensibility  was  performed  in  three 
different  ways.  In  the  first  place  the  skin  was  touched  lightly 
and  painlessly  by  means  of  a  pin ;  in  the  second  place,  I 
nsed  the  spring  clip  referred  to  by  Prof.  Schiff;  lastly,  I 
devised  as  a  specially  sensitive  test  the  injection  of  water  on 
to  the  part  (the  nerve  reaction  of  which  may  have  been 
hampered),  the  sensibility  of  which  Avas  in  question.  At 
the  outset,  I  think  it  very  desirable  that  it  should  clearly  be 
understood  by  those  who  have  to  estimate  the  value  of  original 
research  in  this  direction,  how  very  difficult  it  is  to  correctly 
gauge  the  appreciation  by  one  of  the  lower  animals,  and 
especially  a  dog,  of  tactile  impressions.  It  is  not  scientific  to 
draw  hard-and-fast  lines  of  distinction  between  the  sensory 
appreciation  of  touch,  pain,  temperature,  &c.,  although  of 
course  there  is  actual  difference  between  the  perception  of 
these  various  physical  conditions;  in  short,  since  we  are 
usually  dealing  with  combinations  of  any  two  or  more  stimuli 
— stimulation,  as  a  rule,  is  compounded  of  several  factors — it 
would  seem  only  natural  that  the  paths  conveying  such  stimuli 
are  not  likely  to  be  very  highly  differentiated.  This  non- 
difierentiation  is  of  course  simple  enough  to  understand  as  an 
outcome  of  such  confusion  of  sensory  function,  but  it  must 
not  be  left  out  of  mind  when  we  come  to  consider  the 
appreciation  of  such  different  sensory  stimuli  as  those  I  have 
already  described.  I  Avill  now  enumerate  the  facts  which  I 
observed  in  my  own  experiments  bearing  on  this  and  the 
foregoing  point. 

As  I  have  found  the  affection  of  sensation  to  be  coupled 
with  the  affection  of  movement  {i.e.  voluntary  paralysis,  Schiff 's 

VOL.    IX.  E 
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ataxia)  in  a  very  suggestive  way  they  may,  with  advantage,  he 
considered  together ;  and  as  the  motor  paresis  is  by  far  the 
easier  to  recognise,  and  to  explain  in  accordance  with  the  well- 
understood  function  of  certain  tracts  in  the  spinal  cord,  I  shall 
take  that  first. 

Paresis. — Of  the  whole  number  seven  of  experiments,  the 
question  as  to  wliether  the  condition  wliich  I  have  shown  to  be 
perfectly  typical  of  paralysis  of  voluntary  command  of  the 
distal  segments  of  the  fore-limb  existed  or  not,  could  only  be 
determined  in  six,  as  the  first  was  complicated  too  much  by 
septic  meningitis.  Of  the  remaining  six,  this  paresis  was 
present  in  three  and  absent  in  the  rest,  although  in  every  case 
the  complete  division  of  the  posterior  column  had  been 
perfectly  effected. 

Here,  then,  is  a  very  definite  result,  which  of  itself  would  be 
quite  sufficient  to  negative  the  view  that  the  paresis  was  a 
form  of  ataxia ;  for  though  the  channels  of  afferent  impressions 
(according  to  Sohiff )  had  been  destroyed  in  three  cases,  there 
was  no  "  ataxy  "  produced  at  all.  It  is  clear  therefore  that  the 
paresis  must  be  due  to  damage  done  to  a  motor  tract  lying  in 
proximity  to  the  area  of  section.  Now  the  two  well-known 
divisions  of  the  pyramidal  tract,  the  direct  and  crossed  portions, 
are  both  in  proximity  to  the  area  divided  ;  for  while  the  former, 
situate  in  the  anterior  column,  is  only  separated  by  the  commis- 
sures from  the  posterior  column,  the  crossed  lateral  tract  is  still 
nearer,  being  only  divided  from  the  latter  by  the  slender 
posterior  cornu  of  grey  matter.  In  every  case  one  or  both  of 
these  divisions  of  the  motor  tract  was  degenerated  (as  will 
be  explained  directly),  in  very  varying  degree.  The  cases 
in  which  no  paresis  was  observable  were  those  in  which  the 
degeneration  was  very  slightly  marked ;  while  in  those 
instances  where  it  was  severe,  the  paresis  was  very  definite. 
This  fact  of  "cortical"  i.e.  voluntary  paralysis  following  a 
localised  patch  of  acute  (vide  infra)  degeneration  in  the 
pyramidal  tract,  will  not  of  course  be  surprising  to  any  one 
(save  those  who  question  the  motor  function  of  the  pyramidal 
tract,  vide  note,  p.  47) ;  but  connected  with  this  observation  of  the 
formation  of  a  local  block  in  the  motor  tract,  as  a  consequence 
of  the  division  of  the  posterior  column,  is  the  question  of  the 
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degree  and  causation  of  the  tactile  anaesthesia  referred  to  by 
Prof.  Schiff. 

The  exact  relations,  i.e.  corpuscle  and  ganglion-cell  con- 
nections of  the  fibres  of  the  posterior  columns  of  the  cord,  are 
not  yet  accurately  known,  all,  in  fact,  that  we  do  know  of 
their  function  being  derived  from  experiments  (artificial  and 
natural)  on  the  effects  which  follow  their  damage.  Certain  it 
is  from  such  data  that  if  one  posterior  column  be  divided, 
ascending  degeneration  can  be  traced  from  the  point  injured 
as  high  as  the  bulb.  Whether  all  the  fibres  in  the  column  are 
thus  disorganised  as  far  as  the  top  of  the  spinal  cord,  is 
another  matter,  and  one  which  I  cannot  enter  on  now. 
(Iranting,  then,  that  the  fibres  of  the  posterior  column  are 
afferent  as  to  the  nature  of  their  function,  I  consider  that 
the  results  of  two  of  the  experiments  (viz.  III.  and  IV.)  in 
which  there  was  no  appearance  of  disturbance  of  tactile 
sensibility,  although  the  posterior  column  was  most  com- 
pletely divided,  and  the  ascending  degeneration  very  well 
marked,  throw  grave  doubt  on  the  idea  that  the  posterior 
columns  convey  afferent  tactile  impressions.  In  further 
confirmation  of  this  idea,  which,  resting  as  it  does  on  two 
experiments  only,  is  certainly  open  to  the  charge  of  being  too 
slightly  founded,  I  wish  to  note  fully  the  instances,  also  two 
in  number  (Experiments  II.  and  VI.),  where  this  loss  of  tactile 
sensibility  was  well  marked.  In  these  cases  (II.  and  VI.) 
there  was  undoubtedly  tactile  anaesthesia ;  but  there  was  in 
addition  very  definite  motor  paresis,  and  of  course,  as  ex- 
plained above,  distinct  degeneration  in  the  lateral  column. 
Now  this  couple  of  cases,  II.  and  VI.,  presents  the  exact 
converse  of  the  condition  seen  in  III.  and  IV.,  where  the 
aifection  of  the  motor  tract  was  very  slight  indeed.  Hence 
we  are  brought  to  this  juncture :  Is  the  loss  of  tactile  sensi- 
bility due  to  degeneration  attacking  the  direct  cerebellar 
tract  in  the  most  posterior  portion  of  the  lateral  column,  or  to 
a  similar  damage  of  other  afferent  fibres  in  the  lateral  column  ? 
It  is,  of  course,  quite  superfluous  to  discuss  the  existence  and 
function  of  the  direct  cerebellar  tract,  but  it  is  worth  while  to 
pause  for  a  moment,  and  to  remember  that  the  exceedingly 
careful  experiments  of  Miescher  demonstrated   (by  accm-ate 

E  2 
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uieasuroment  of  the  variations  of  Llood-jjressure)  that  afferent 
fibres  of  so-called  vaso-motor  influence  travelled  up  to  the 
encephalon  in  the  lateral  column  of  tlie  spinal  cord.  De- 
generation, we  have  just  seen,  was  present  in  the  lateral 
columns  in  my  experiment  when  tactile  anresthesia  was  noted, 
and  again  this  latter  symptom  was  absent  in  the  cases  where 
the  degeneration  was  scarcely  visible.  So  here  we  have 
the  crucial  test.  I  cannot  help  feeling,  therefore,  that  the 
question  as  to  the  path  in  the  spinal  cord  of  the  impressions 
which  arouse  tactile  sensibility  must  remain  undecided.^ 

To  sum  up.  After  the  above  described  operation  on  the 
spinal  cord,  j^aresis  and  tactile  anesthesia  were  only  present  in 
those  instances  where  degeneration  had  attacked  the  antero- 
lateral columns. 

I  will  now  take  up  the  last  division  of  my  subject,  and 
present  the  results  of  stimulation  of  the  cortex  of  the  side 
opposite  to  the  lesion  of  the  posterior  column  in  the  spinal 
cord. 

As  however  the  whole  seeming  abnormal  deficiency  of 
function  in  the  excitable  area  is  most  obviously  due  to  the 
degeneration  1  have  referred  to,  situated  in  the  pyramidal 
tract  opposite  the  seat  of  operation  and  not,  as  Prof.  Schiif 
would  have  us  believe,  in  the  excitable  area,  I  think  it  will  be 
best  to  describe  the  state  of  the  spinal  cord  in  each  of  my 
experiments. 

The  spinal  cord  operated  on  as  above  was  examined  in  the 
the  following  way.  After  the  cortex  on  each  side  had  been 
thoroughly  explored  (vide  infra)  the  cord  was  rapidly  exposed 
(the  animal  being  deeply  etherised),  and  then  being  still 
living,  the  contrast  between  the  dead  white  of  the  degenerated 
ascending  posterior  column  which  had  been  divided,  as 
compared  with  the  almost  semi-translucent  appearance  of  the 
normal  one,  was  very  striking. 

The  cord  was  then  removed  and  hardened  in  a  2  per  cent, 
solution  of  bichromate   of  ammonia,  to  which  ^  volume   of 

'  Not  wisliing  to  stietcli  my  point  beyond  wliat  some  might  consider  justifiable 
limits,  I  liave  purposely  called  the  ascending  fibres,  described  by  Miescher  as  of 
"so-called  vaso-motor  influence,"  but  it  will  be  remembered  that  they  were 
channels  of  conduction  for  afferent  impressions  produced  by  stimulating  the  great 
sciatic  nerve. 
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metliylatecl  spirit  was  added  at  the  end  of  a  fortnig-ht.  Two 
portions  of  the  cord  were  then  taken,  viz.  (1)  the  seat  of 
operation  with  the  neighbouring  6mm.  above  and  below  tlie 
point  cut,  and  (2)  a  small  piece  opposite  the  1st  or  2nd 
cervical  nerve ;  these  were  soaked  in  water,  then  in  gum, 
and  finally  cut  after  freezing.  One  half  of  the  sections  were 
then  stained  with  aniline  blue-black,  the  other  with  logwood, 
and  finally  mounted  in  oil  of  cloves  and  Canada  balsam. 
This  method  of  preparing  the  sections,  although  rapid,  had 
the  disadvantage  of  allowing  the  more  friable  grey  matter  of 
the  posterior  cornu,  forming,  as  it  necessarily  does,  the  outer 
boundary  of  the  wound  in  the  spinal-cord  to  partly  break 
away  in  some  cases  during  the  preparation  of  some  of  the 
sections,  as  is  represented  in  the  accompanying  outlines  of 
the  various  sections.  (See  pp.  56,  57.)  The  exact  delimitation 
of  the  lesion  to  the  posterior  column  was  very  obvious  during 
the  cutting  of  the  preparations  in  the  microtome.  The  con- 
dition of  the  wound  in  each  case  was  closely  similar,  so  that 
one  description  will  serve  for  all.  It  consisted  simply  of  a 
microscopic  slit  extending  from  the  surface  of  the  cord  to  the 
posterior  commissure,  and  containing  a  little  wound-serum 
and  debris  of  damaged  nerve-fibre,  the  mouth  of  the  wound 
being  always  closed  by  young  but  firm  connective  tissue. 
The  appearance  of  the  sides  of  the  wound-cavity,  although  so 
extremely  small,  showed  clearly  that  there  was  some  degree 
of  tension  in  it ;  tension  therefore  was  present  in  the  interior 
of  the  cord,  a  factor  that  seems  to  me  of  some  pathological 
importance  in  the  correct  estimation  of  the  effects  of  such 
wounds  of  the  cord.  The  chief  point,  however,  which  calls 
for  particular  notice  in  this  method  of  research  is  the  de- 
generation in  some  of  the  parts  of  the  cord  contiguous  to  the 
seat  of  operation,  and  of  which  a  great  deal  ha3  already  been 
said.  We  may  conveniently  discuss  this  important  point 
under  the  headings  Nature,  Locality,  and  Causation.  The 
part  which  it  plays  in  producing  Prof,  Schiff's  result  I 
have  already  referred  to  at  full  length,  therefore  now  only 
wish  to  draw  attention  to  the  details  of  its  existence. 

(1.)  Nature. — Prof.  Schiff,  it  will  be  remembered,  insisted 
on   an    interval    of   a    few    days    being    allowed    to    elapse. 
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in  order,  as  lie  said,  that  the  degeneration  might  reach  the 
cortex.  Now  how  far  the  ascendinj?  deofeneration  of  the 
posterior  columns  gets  in  four  or  five  days,  I  do  not  know, 
not  having  traced  the  course  of  the  degenerated  fibres ;  but 
this  much  is  perfectly  evident,  that  it  does  not  arrive  at,  and 
cause  the  destruction  of,  the  ganglion-corpuscles  in  the 
sigmoid  gyrus,  as  Prof.  Schiff  would  have  us  believe,  for,  mi- 
croscopically, these  corpuscles  show  no  degenerative  changes. 
But  it  is  plain  that  this  interval  allows  of  the  degeneration 
in  the  motor  tracts  of  the  spinal  cord  about  to  be  described. 
Now  the  nature  of  this  degeneration  is  very  simple,  consisting, 
as  it  does,  merely  in  the  swelling  of  axis-cylinders  and 
myelin  sheaths,  so  as  to  form  the  well-known  and  classical 
picture  of  the  histological  changes  produced  in  nerve-fibres 
by  acute  "  inflammatory  "  mischief  within  that  space  of  time. 
In  the  accompanying  drawings,  where  the  shading  has  been 
marked  darkly,  there  it  is  to  be  understood  that  the  de- 
generation was  very  complete,  that  is  to  say,  that  all  the 
nerve-fibres  in  the  degenerated  area  were  destroyed.  To 
prevent  misapprehension  on  this  point,  it  will  be  well  to  draw 
attention  to  the  fact  that  this  complete  destruction  was  only 
to  be  found  in  the  direct  cerebellar  tract,  the  crossed  lateral 
tract,  and  the  direct  pyramidal  tract  of  the  same  side  as  the 
wound  in  the  cord.  I  mention  this  particularly,  since  in 
Nos.  2  and  5  it  will  be  noticed  that  the  degeneration  is 
necessarily  represented  diagrammatically  as  being  spread 
over  the  whole  lateral  column,  because  degenerated  fibres 
could  be  detected  throughout  that  half  of  the  section, 
although  complete  destruction  was  limited  to  the  tracts  above 
noted.  It  is  scarcely  necessary  to  describe  the  histological 
details  at  length,  since,  as  has  been  stated  above,  they  presented 
the  ordinary  appearances.  It  will  make,  however,  this  account 
more  complete  if  I  briefly  state  the  chief  facts : — 

Changes  in — 

(a.)  Nerve  Fibres. — Axis  Cylinders.  The  axis  cylinders 
of  the  fibres  involved  in  the  degenerative  process 
remain  unaltered  at  first,  since  they  can  be  detected 
in   the   centre  of  the   swollen  myelin  {vide  infra). 
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Soon,  however,  they  atrophy,  and  in  the  majority  of 
instances  the  space  (dilated)  in  the  neuroglia  for- 
merly occupied  by  the  fibre  is  simply  filled  with  a 
deeply  staining  myelin  globule.  The  continuity  of 
the  fibre  is  thus  completely  interrupted. — Myelin. 
The  myelin  exhibits  the  first  effects  of  the  damaging 
process.  It  swells,  and  at  first  is  but  feebly  stained 
by  aniline  blue-black ;  then  it  swells  more,  so 
as  to  fill  the  space  in  the  neuroglia,  and  it  stains 
nearly  black.  Finally,  it  appears  to  shrink  again, 
and  is  absorbed  or,  as  a  rule,  simply  drops  out  in 
the  preparation  of  the  section. 

(b.)  Neuroglia. — The  changes  in  the  neuroglia,  as  might 
be  expected,  are  not  very  marked,  owing  to  the 
shortness  of  the  period  of  time  during  which  they 
might  develop.  In  fact,  as  regards  the  fine 
supporting  trabeculte  of  connective  tissue  running 
with  the  capillaries,  the  only  notable  point  about 
them  is  that  they  take  the  staining  more  deeply 
on  the  degenerated  areas.  The  fine  meshwork 
between  them  appears  unaltered,  save  by  the  dis- 
tension of  the  fibre  spaces  before  referred  to.  As 
is  noted  in  the  description  of  each  of  the  spinal 
cords  at  the  seat  of  operation,  the  grey  cornua  in 
the  neighbourhood  of  the  wound  are  in  most  cases 
infiltrated  to  a  greater  or  less  extent  with  leucocytes, 
and  there  is  also  under  these  circumstances  a 
distinct  appearance  of  oedema. 

(c.)  Blood-Vessels.—1\xe  degenerated  area  in  every  case 
was  very  antemic,  and  in  one  instance.  No.  4,  this 
was  extremely  marked,  while  in  the  right  half  of 
the  cord  the  vessels  were  full  of  blood.  The  im- 
portance of  this  fact  will  be  discussed  directly. 
{vide  Causation,  infra.) 

(2.)  Locality.— The  exact  locality  of  the  degeneration  is  shown 
in  the  accompanying  sketches  of  the  cords,  vide  pp.  56,  57, 
but  attention  may  be  drawn  with  advantage  to  one  or  two 
cardinal  facts  determining  its  distribution. 
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Thus  at  tlie  first  glance  it  will  bo  seen  tliat  tbo  mischief 
is  almost  confined  to  the  side  of  the  cord  operated  upon.  Next, 
that  it  is  most  marked  in  the  clos(;ly  adjoining  posterior  third 
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Fig.  1. — Central  Canal  distended,  and 
contained  exudation  and  blood.  The. 
left  jwsterior  cornu  was  infiltrated 
Avith  leucocytes  for  linlt  its  breadth, 
and  in  some  sections  through  its 
wdiole  thickness. 

Septic  Case. — Pia  mater  -was  tliickly 
infiltrated  -with  leucocytes  (pus). 
Schift"'s  result,  marked. 

a  =  Left,  postfrlor  column  destroyed,  i.e. 
track  of  knife,  b  =  Small  portion  of  right  p.  c. 
degenerated,  c  =  \V  hole  direct  pyramidal  tract 
of  left  anterior  column  very  greatly  degenerated. 
d  z=  Cavity  of  wound,  e  =  Slisiht  degeneration 
"of  direct  pyramidal  tract  of  right  anterior  co- 
lumn. /=  Degeneration  of  ascending  direct 
cerebellar  tract. 


Fig.  2. — Central  Canal  was  normal.  It 
is  not  represented  in  the  figure,  which 
is  a  copy  of  tlie  microscopical  prepa- 
ration. The  left  cornua  were  much 
infiltrated  with  leucocytes,  and  here 
and  there  putches  of  extravasated 
blood. 

Aseptic  Case. — Schiff's  result,  marked. 

a  =  Scar  tissue  closing  wound,  b  =  Right 
posterior  column  (jrds.).  c  =  Area  of  degenera- 
tion on  left  fide  involving  whole  antero-lateral 
colunm.  cl  =  Wound  cavity  full  of  debris.  (A'ofe. 
The  damase  done  appears  much  larger,  as  already 
expl.iined,  ow  ng  to  the  friab  lity  of  the  "in- 
flamed "  grey  substance.)  e  =  Degeneration  in 
the  direct  pyramidal  tract  of  the  right  anterior 
column. 


Fig.  3. — Central  Canal  contains  blood 

clot. 
Aseptic    Case. — Schifl''3    result,    very 

slight. 

a  =  Scar  tissue  plugging  wound,  b  —  Re- 
mains of  left  posterior  column  det-troyed.  c  = 
llegeneration,  very  slight  in  left  anterior  column. 
d  =  Wound  cavity,  e  =:  Degeneration  of  right 
anterior  column,  slight.  /=  SligLt  oedema  (?) 
of  crossed  lateral  tract. 


Fig.  4. — Central  Canal  moderately  dis- 
tended with  exudation.  The  left 
^posterior  cornu  was  infiltrated  with 
leucocytes  at  the  notch  represented 
in  the  drawing. 

Aseptic  Case.  Schiff's  result,  ex- 
tremely slight. 

a  =:  Scar  tissue  closing  wound,  h  =  Small 
angle  of  right  posterior  column  cut  away,  c  = 
Small  patch  of  degenerated  left  posterior  column. 
d  =  Cavity  of  wound,  e  =  Small  vertical  \  atch 
of  degeneration  just  outside  cornu  of  grey 
matter. 


AND   EXCITO-MOTOR   AKEA   OF   CORTEX. 


57 


of  the  lateral  column.  Thirdly,  that  the  next  place  of  p;reatest 
frequency  is  the  direct  pyramidal  tract  in  the  vertical  lino  of 
the  wound.  The  explanation  of  the  greater  liability  of  these 
areas  to  be  affected  will  be  discussed  directly,  vide  Causation, 


Fig:.  5- — Central  Canal  normal.  Whole 
cord,  but  especially  left  grey  coruu, 
is  infiltrated  slightly  with  leucocytes. 

Septic  Case.  —  Curd  edematous. 
Scliiif's  result,  excessively  marked, 
see  p.  6. 

a  =.  Scar  tissue  and  pia  mater.  6  =:  Damaged 
portion  of  right  posterior  column,  c  =  Degene- 
rated left  antero-lateral  column,  d  =  Cavity  of 
wound  filled  with  debris  of  left  posteror  column. 
e  =  Degenerated  direct  pyra.midal  tract  in  right 
anterior  column.  /=  Degeneration  of  crossed 
lateral  tract  in  left  half  of  cord,  g  =  Very 
slight  degeneration  in  right  crossed  lateral  tract. 


Fig.  G. —  Central  Canal  normal.     Left 

cornu  infiltrated  with  leucocytes. 
Aseptic  Case.     Schiff's  result,  marked. 

a  =  Scar  tissue,  d  =  Cavity  of  wound  filled 
with  debris,  c  =  Degeneration  indirect  pyra- 
midal tract  of  left  anterior  column.  /=:('rossed 
lateral  tract  and  cerebellar  tract  much  degene- 
rated to  exact  limit  shown. 


Fig.  7. — Central  Canal  normal. 
Aseptic   Case.      Schiff's    result,    very 
slight. 

d  =  Wound  cavity,  c  =  Degeneration  in  left 
anterior  column.  (This  was  extremely  limited.) 
/—  AVcll-marked  degeneration  of  the  cerebellar 
tract,  extending  but  slightly  into  left  crossed 
latei'al  tract. 


infra;  but  I  must  now  state  that  the  degeneration  is  only 
marked  exactly  opposite  the  wound  in  the  cord,  and  only 
extends  a  millimetre  above  and  perhaps  two  millimetres 
below  that  point.     This  narrow  limitation  of  the  degeneration 
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proves  it  to  bo  an  entirely  local  effect  of  tlie  operation.  I 
mention  this,  because  it  might  possibly  be  imagined  by  some 
that  ascending  degeneration  might,  as  Schiff  believes,  go  up 
to  the  sigmoid  gyrus,  destroy  the  corpuscles  there,  and  then 
come  down  tlie  })yramidal  tract.  In  each  case  I  have  examined 
the  cord  microscopically,  not  only  just  above  and  below  the 
seat  of  operation,  but  also  opposite  the  1st  and  2nd  cervical 
nerves,  and  in  no  instance  was  any  degeneration  observable  in 
the  motor  tracts  at  the  summit  of  the  cord.  We  may  now 
discuss  the  causation  of  this  degeneration. 

(3.)  Causation. — In  the  first  place  it  is  to  be  remembered 
that,  with  the  exception  of  Nos.  I.  and  V.,  each  experiment  was 
absolutely  aseptic,  and  therefore  we  may  set  aside  sepsis  as 
a  cause  of  the  degeneration.  From  a  consideration  of  tho 
facts  that  the  degeneration  was  most  marked  in  propor- 
tion to 

1.  The  amount  of  distension  of  the  wound-cavity,  in  the 

cord  and  this  means  also  the  density  and  size  of 
the  cicatricial  plug  closing  it ; 

2.  The  amount  of  anaemia  and  damage  to  blood-vessels ; 
it  is  clear  that  we  have  suggested  to  us  two  ways  in  which 
this  overlooked  source  of  fallacy  may  be  caused.  These  two 
possible  ways  are,  tension  in  the  cord,  and  interference  with 
the  blood-supply.  In  the  first  place,  tension  will  obviously 
tell  most  heavily  on  the  neighbouring  crossed  lateral  tract. 
In  the  second  place,  the  whole  vascular  supply  to  the  left 
posterior  quadrant  of  the  cord  will  be  interfered  with  by  the 
operation,  and  further  than  that,  a  certain  amount  of  throm- 
bosis may  occur  which  would  reach  the  median  artery,  and  so 
cut  off  the  supply  to  the  direct  pyramidal  tract.  It  would  not 
be  profitable  to  go  over  again  the  evidence  offered  in  the 
foregoing  pages,  proving  that  both  of  these  conditions 
follow  the  division  of  the  posterior  column,  bat  it  is 
worth  while  to  note,  that,  as  expressed  also  in  the  Table  on 
p.  62,  where  these  conditions  were  only  slightly  present 
the  results  as  described  by  Schiff  were  very  feebly  marked, 
and  vice  versa. 

Having  now  seen   clearly  that  a  little   localised  patch  of 
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acute   degeneration    (plus    tension   in   the  cord)  attacks   in- 
variably, though  in  very  different  degree,  the  motor  tracts  in 
the  spinal  cord  on  the  same  side  as  a  wound  of  the  posterior 
column,  and  that  such  a  patch  and  such  pressure  necessarily 
form  a  block,  offering  greater  or  less  resistance  to  the  passage 
of  motor  impulse  from  tlie  excitable  cortex,  we  may  turn  to 
review  the  results  obtained  by  stimulating  the  cortex  in  these 
experiments,  as  directed  by  Prof.  Schiff.     It  will  be  remem- 
bered that  in  every  case  the  left  posterior  column  was  the  one 
divided.     In   the  first  two   experiments  I  first   exposed  and 
tested  the  right  excitable  area,  and  then  subsequently  {i.e.  ten 
or   fifteen   minutes   later)    the   left.     In   the   remaining   five 
experiments   I   first   removed   the  bone  from  the  dura  mater 
over  both  the  motor  cortices,  and  then  raised  the  dura  mater 
so  that   the   exposure  of  the   two    sides   was   practically   si- 
multaneous, while  in  testing,  the  electrodes  were  first  tried  on 
one  side  and  then  on  the  other.      This  slight  difference  in  the 
mode  of  treating  the  cortex  on  the  two  sides,  as  might   be 
expected,  made  no  difference  in  the  results  obtained.     As  will 
be  seen  from  the  subjoined  Table,  the  amount  of  movement  of 
the  fore-limb  of  the  left  side  as  compared  with  that  of  the 
right  side,  when  the  right  and  left  sigmoid  gyri  were  respec- 
tively stimulated,  varied  inversely  as  the  amount  of  degenera- 
tion visible  in  the  motor  tract  of  the  cord  opposite  the  seat  of 
operation.      Consequently   it    is    erroneous   to   describe   the 
diminution  of  movement  as  being  due  to  a  decrease  in  the 
excitability  of  the  sigmoid  gyrus,  when  it  is  really  owing  to 
the  fact,  that  of  course   the    swollen   axis-cylinders   in   tlie 
degenerated   lateral   columns   are   incapable   of    transmitting 
the  energy  discharged  from  the  irritated  cortex.     This  experi- 
mental result  is  an  interesting  illustration  of  the  clinical  ob- 
servation of  paralysis  from  acute  "  inflammatory  "  conditions  in 
the  spinal  cord.     It  will  not  be  necessary  to  take  up  space 
with  the  minute  details  of  all  the  cases  experimented  upon, 
but  I  may  give  short  notes  of  Experiment  V.  as  illustrating, 
first,   the   most   extreme    condition   of  Prof.   Schiff's   result ; 
secondly,  the  fact  that  (as  I  have  mentioned  before)  this  result 
was  obtained  to  such  a  very  marked  degree  because,  owing  to 
the    wound    becoming    septic,  the    degeneration   was    more 
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extensive  ;  and  finally,  the  g-eneral   method  followed.      Tlio 
following  is  an  abstract  of  the  details  of  tliis  experiment. 

ExrERiMENT  V. — Dog,  Adult  Mongkel  Terrier. 

Seid.  Wth,  1885. — Left  posterior  column  divided  (according 
to  method  described  above).  Animal  asphyxiated  by  ether, 
but  recovered  by  artificial  respiration. 

\2tli. — Dog  aj)parently  well. 

\^tli. — Marked  paralysis  of  left  fore-paw.  Lies  habitually 
on  left  side. 

In  attempting  to  walk,  frequently  falls  to  left  side 
(hemiplegic). 

14*/i.— During  previous  night,  symptoms  of  spinal  meningitis 
noted. 

At  2.20  P.M.  both  fore-legs  rigid,  general  rigidity  of  trunk, 
&c.,  with  the  other  classical  symptoms  of  meningitis.  Dog 
immediately  anaesthetised  with  ether. 

2.45  P.M. — Both  sigmoid  gyri  exposed  within  two  minutes, 
and  then  stimulated  as  above  described. 

(I  may  here  take  this  opportunity  of  stating,  that  in  this 
series  of  experiments  the  apparatus  of  stimulation  were  an 
ordinary  Du  Bois  Eeymond  induction  coil,  one  Daniell  cell 
[in  one  case,  two  cells  were  used]  and  usual  platinum  elec- 
trodes. The  divisions  indicating  the  distance  of  the  secondary 
from  the  primary  coil  are  given  in  centimetres ;  the  strongest 
current,  therefore,  being  at  zero.) 


Current. 

Right  Sig.  Gyrus. 

Loft  Sig.  Gyrus. 

10     cm. 

.      Nil. 

.      Nil. 

8     cm. 

.      Nil. 

.     Nil. 

G     cm. 

.   Flickerings  in  left 

.     Fibrillar    twitcliings   in   riglit 

trapezius. 

trapezius  and  protrusion  of 
limb  with  extension  of  fore- 
paw. 

5 J  cm. 

Ditto. 

.     Ditto,  stronger. 

Interval,  i.e. 

rest  of  5  minutes. 

5^  cm. 

Ditto, 

.     Ditto,  and  spread  to  head,  and 

no  si^read. 

right  lower  limb. 

"  The  difference  was  so  extremely  marked  as  not  to  need 
further  investigation." 

In  fact  a  superficial   examination  would  have  led   one   to 
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state  that  the  right  sigmoid  gyrus,  as  far  as  the  centres  for 
the  limb-  and  trunk-muscles  respectively  were  concerned,  was 
inexcitable.  As  a  matter  of  fact  however,  in  this,  as  in  all 
other  experiments,  the  right  cortex  was  perfectly  excitable,  as 
evidenced  by  the  active  movements  of  the  facial  and  cervical 
muscles  as  low  as  the  distribution  of  the  fourth  cervical  nerve. 
1  have  already  described  the  condition  of  the  spinal  cord  in 
this  case  (see  page  57),  in  which  description  it  will  bo 
remembered  that  the  degeneration  of  the  motor  tract  was 
most  marked.  This  case  will  thus  serve  as  a  typical  illus- 
tration of  the  mode  in  which  I  believe  Prof.  Schiffs  result 
is  always  produced.  Of  course  it  was  impossible  in  this 
instance  that  the  nerve  energy  should  reach  the  left  limb 
muscles. 

The  rest  of  the  facts  concerning  the  production  of  Schiffs 
result,  viz.  the  diminution  in  the  usual  amount  of  muscular 
movement  evoked  by  stimulation  of  the  opposite  sigmoid 
gyrus,  so  invariably  illustrate  {vide  Table,  p.  62)  the  fact 
alluded  to  before,  viz.  the  variation  of  degree  of  loss  of  power, 
being  proportionate  to  the  damage  of  the  lateral  columns,  that 
but  little  addition  is  necessary  to  the  details  just  enumerated. 
There  are,  however,  one  or  two  points  which  are  of  considerable 
interest.  In  the  first  place,  in  those  cases  where  Schiff's  result 
was  scarcely  obtained  at  all  it  was  only  obvious  when  powerful 
currents  were  employed.  Moderate,  but  very  adequate  stimuli 
called  forth  the  usual  movements  on  both  sides,  if  a  little 
different  in  force,  but  with  such  a  stimulus  as  a  current  at 
5  cm.  this  difference  in  violence  of  the  movement  became  very 
apparent.  The  second  point  is  this,  that  in  three  instances 
there  was  noted  very  definite  clonic  tremor  (post-ethereal)  of  a 
rate  of  ten  to  twelve  per  second,  which  occurred  in  the  left  fore- 
limb  first  before  invading  the  others.  This  fact  seems  to  mo 
worthy  of  note,  since  it  appears  to  indicate  that  ordinary  clonic 
tremor,  so  familiar  clinically,  is,  as  I  suggested  in  my  Brown 
Lectures,  1885,  not  the  simple  question  of  a  rhythmical  alter- 
nation of  contraction  of  opposing  groups  of  muscles,  but  that  it 
(ankle- clonus,  for  example)  is  really  the  rhythmical  contraction 
of  a  given  muscle  {e.g.  the  gastrocnemius)  in  response  to  a 
rhythmical  discharge  of  the  spinal  motor  corpuscles  governing 
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that  muscle,  sucli  corpuscles  having  been  thrown  into  dis- 
charging activity  by  the  sudden  violent  afferent  impulse 
which  is  generated  (according  to  the  usual  clinical  method) 
by  forcibly  stretching  that  muscle,  e.g.  by  flexion  of  the  ankle. 
The  pathological  irritability  of  the  motor  corpuscles  in  my 
experiments  obviously  is  sot  up  by  the  changes  I  have 
described  in  the  descending  })yramidal  tracts,  an  experimental 
condition  comparable  to  the  })athological  one  of  sclerosis. 

Conclusion. — The  inference  to  be  drawn  from  the  above 
experimental  examination  of  the  question  whether  Schiff's 
method  shows  the  posterior  columns  to  ascend  directly  to  the 
motor  or  excitable  cortex  must,  I  think,  be  that  such  direct 
conn(3ction  is  not  proven.  The  investigation  (the  expenses 
of  which  were  defrayed  by  a  grant  of  bl.  from  the  British 
Medical  Association)  has  elicited  the  fact,  not,  so  far  as  I 
know,  published  before,  that  tension  and  anaemia  in  the  cord 
will  bring  about  marked  local  degeneration  in  the  motor  tract 
especially. 

Table  showing  the  relation  between  the  Degeneration  in  the 
Anterolateral  Columns  and  the  Effects  which  were  supposed 
to  be  due  to  Lesion  of  the  Posterior  Column,  this  being  in 
every  case  completely  divided. 


No.  of 
Experi- 
ment. 

Schiff's  result 

Paresis. 

Tactile 
AiiastLiesia. 

of  siimulalmg 
opposite 

Degeneration  in 
Motor  tract. 

Remarks. 

excitable  area. 

I. 

Present. 

Could  not  be  tested. 

Marked. 

Marked. 

Septic. 

ir. 

Present. 

Present. 

Marked 

Marked. 

Aseptic. 

III. 

Absent. 

Absent. 

Very  slight. 

Very  slight. 

IV. 

Absent. 

Absent. 

Very  slight. 

Extremely 
slight. 

•■ 

V. 

Almost  He- 
miplegic. 

Could  not  be  tested. 

Very 
marked. 

Extreme. 

Septic. 

VI. 

Present. 

Present. 

Marked. 

Marked. 

Aseptic. 

VII. 

Absent. 

Absent. 

Very  slight. 

Slight. 

Note. — \Vlien  SchiflTs  residt  of  want  of  movement  following  stimulation  of  the 
right  sigmoid  gyrus  as  compared  with  tliat  following  excitation  of  the  left  is  set 
down  in  varying  degree  in  the  4th  colunni,  it  is  to  be  remembered  that  the 
terms  in  which  it  is  described  are  exact,  since  they  are  founded  on  the  experi- 
mental data  which  are  the  measurements  of  the  strength  of  the  current  iu 
centimetres  of  the  distance  of  the  secondary  from  the  prin;ary  coil ;  see  p.  60. 


ON  PROFESSOR  HAMILTON'S  THEORY  CON- 
CERNING THE  CORPUS  CALLOSUM. 

BY    C.   E.    BEEVOR,  M.D.,   M.R.C.P., 

Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and  Epileptic, 
and  the  Great  Northern  Central  ILospital. 

In  the  last  number  but  one  of  *  Brain'  (October,  1885),  a 
short  preliminary  note  was  given  by  me  in  reference  to  the 
view  propounded  by  Prof.  Hamilton,  that  the  corpus  eallosum 
is  not  an  interhemispheral  commissure  at  all,  but  is  the 
decussation  of  the  cortical  fibres  in  their  progress  downwards 
to  become  connected  with  the  basal  ganglia. 

It  is  proposed  in  this  paper  to  test  the  theory  by  the 
evidence  afforded  ^  by  the  microscopical  examination  of  very 
thin  sections  stained  by  Weigert's  haematoxylin  method,  and 
by  comparing  the  corpus  eallosum  in  man  with  that  of  the 
other  mammalia,  and  especially  with  regard  to  the  relative 
size  between  the  anterior  commissure  and  the  corpus  eallosum 
in  the  lower  animals. 

I  will  at  once  begin  with  the  evidence  which  microscopical 
examination  gives  us  on  this  question. 

With  regard  to  the  evidence  of  microscopical  examination, 
it  should  be  stated  that  my  sections  have  been  made  chiefly 
from  the  monkey  ;  for  although  many  sections  have  been 
made  from  the  brain  of  man,  I  have  relied  especially  on  those 
of  the  former,  for  the  reason  that  the  brains  of  these  animals 
can  be  had  absolutely  fresh,  and  can  be  put  into  the  hardening 
fluid  directly  after  the  animal  is  killed.  Besides  the  serious 
difficulty  of  obtaining  the  brain  of  man  fresh,  it  is  too  large 
to  trace  with  accuracy  the  fibres  to  any  distance,  when  viewed 
under  the  higher  powers  of  the  microscope.  It  would  be 
well  to  say  at  once  that  I  have  not  in  any  way  relied  on  the 
naked-eye  appearances,  or  the  mere  use  of  a  magnifying  glass, 
but  all  the  sections  have  been  examined  under  various  powers 
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of  the  niicroscopo.  The  brain  of  the  mariuosct  lias  also  been 
examined,  and  lias  proved  very  easy  of  manipulation,  owing  to 
its  small  size. 

The  brains  takcni  from  the  monkey  were  treated  as  follows  : 
the  animal  was  killed  with  ehloroform,  and  at  once  the  brain 
was  removed  and  put  whole  into  a  mixture  of  methylated 
alcohol  and  water  (half  and  half)  for  21  liours,  then  it  was  cut 
into  pieces  of  ;}  inch  thick — frontally,  horizontally  or  sagitally, 
as  the  case  might  be — and  put  into  bichromate  of  potash 
solution  3  per  cent.,  for  three  to  four  weeks,  and  afterwards 
the  hardening  was  completed  by  methylated  alcohol.  The 
pieces  were  imbedded  in  collodion  and  sections  cut ;  they 
were 'then  stained  by  AYeigert's  hematoxylin  method,  and 
passed  through  methylated  alcohol,  absolute  alcohol,  oil  of 
cloves,  and  mounted  in  Canada  balsam.^  The  marmoset's 
brain  was  stained  in  toto  by  Weigcrt's  hematoxylin,  and 
cut  in  paraffin,  as  described  in '  Brain,'  July,  1885. 

In  some  cases  the  brains  were  sliced  and  put  at  once  into 
bichromate-of-potash  solution.  On  looking  at  a  section  cut 
from  a  brain  prepared  in  the  above  way,  the  individual 
medullated  fibres  will  be  seen  stained  quite  black,  and  their 
course  can  thus  be  well  made  out. 

If  we  examine  a  frontal  section  taken  from  about  the  posterior 
part  of  the  corpus  callosum  (Fig.  1)  on  a  level  with  the 
middle  of  the  pons  Varolii,  it  will  be  seen  that  the  corpus 
callosum  (c  c)  on  reaching  the  hemisphere  on  either  side 
spreads  out  like  a  fan,  sending  fibres  upwards  to  the  convolu- 
tit)ns  at  the  vertex  (c'  c')  and  outw'ards  to  all  the  convolutions 
down  to  a  certain  level.  Now  this  level  is  found  in  the  monkey 
to  be  the  upper  part  of  the  Island  of  Eeil ;  I  have  examined 
most  carefully  with  the  high  power  of  F  Zeiss,  but  I  have 
failed  to  find  any  transverse  or  oblique  fibres  of  the  corpus 
callosum  below^  this  point,  they  seem  to  stop  suddenly.  This 
fact  is  therefore  at  variance  with  Prof.  Hamilton's  view,  who 
considers  that  many  of  the  fibres  of  the  crossed  callosal  tract 
end  in  the  external  capsule. 

With  regard  to  the  internal  capsule,  I  cannot  find  a  single 
fibre  which  passes  from  the  corpus  callosum  into  the  internal 

'  '  Fortsclu-ltto  der  Modiciu,'  1SS5,  No.  S. 
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capsule;  the  lowest  fi])res  of  the  corpus  callosum  run  hori- 
zoutiilly  outwards  to  the  upper  part  of  the  Island  of  Reil,  at 
rifjlit  auofles  to  the  fibres  issuinnr  from  the  external  and 
internal  capsules  ;  the  corpus  callosum  does  not  pass  into  either 
of  the  capsules,  in  tlie  monkey  or  in  man. 

The  fibres  issuing  from  the  internal  capsule  (c  i)  course 
upwards,  at  first  at  right  angles  to  the  callosal  fibres,  but  higher 
up  they  cross  them  obliquely  (c'l'),  and  can  be  traced  the 
\\  liolo  way  from  the  capsule  to  the  grey  matter  of  the  convo- 
lutiims  of  the  same  side.  The  most  internal  fibres  from  the 
internal  capsule  have  a  more  curved  course  than  the  more 
external  ones  ;  for  three-fourths  of  their  course  across  the 
callosal  fibres  they  are  easy  to  trace,  but  after  this  point  it 
is  more  difficult  to  follow  them  ;  but  by  comparing  different 
sections  and  using  high  powders  they  appear  to  go  to  the  lower 
part  of  the  marginal  convolution  ;  in  my  opinion  they  certainly 
do  not  go  into  the  corpus  callosum ;  these  fibres  are  the 
only  ones  which  present  any  difficulty  in  ascertaining  their 
destination,  as  all  the  other  fibres  from  the  internal  capsule 
can  be  easily  traced  to  the  convolutions  of  the  same  side. 

From  the  external  capsule  (c  e)  only  a  few  fibres  come 
from  the  part  internal  to  the  claustrum  and  ascend  with 
the  fibres  from  the  internal  capsule  on  their  way  to  the  con- 
volutions of  the  same  side. 

These  fibres  from  the  external  capsule  are  situated  ex- 
ternally to  the  main  mass  coming  from  the  internal,  but  they 
are  crossed  by  fibres  (o  p)  passing  from  the  internal  capsule 
to  the  convolutions  on  the  upper  border  of  the  Sylvian  fissure. 
The  fibres  from  the  external  capsule  do  not,  in  my  opinion, 
come  into  any  relation  with  the  corpus  callosum  except  to 
cross  at  right  angles  to  its  lower  fibres,  and  to  run  parallel 
with  its  upper  fibres  on  their  way  to  the  vertex  *  the  two  are 
certainly  not  continuous. 

The  brain  of  the  marmoset  presents  very  important  evidence 
in  favour  of  the  commissural  theory  of  the  corpus  callosum. 
I  have  managed  to  stain  this  brain  in  toto  by  Weigert's 
hematoxylin,^  and  have  cut  the  whole  brain  frontal ly  into 
sections,  from  the  optic  chiasma  in  front  to  the  posterior  part 

'  -Brain,'  July.  1885. 
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of  the  pons  behind  ;  every  section  has  been  looked  at,  and 
only  those  have  been  mounted  in  series  which  present  any 
naked-eye  difference  to  those  preceding  them  ;  by  this  means 
we  get  a  series  of  over  two  dozen  sections  showing  all 
gradations  of  change,  between  the  optic  chiasma  and  the 
hinder  part  of  the  pons.  On  examining  all  these  sections 
with  the  highest  powers  of  the  microscope,  I  have  failed  to  find 
a  single  case  where  the  fibres  of  tlie  corpus  callosvim  pass 
into  the  internal  capsule.  As  has  been  mentioned  in  the 
preliminary  note,^  the  brain  of  the  marmoset  differs  from  that 
of  the  other  apes  in  the  fact,  that  the  gyrus  fornicatus  does  not 
exist  as  a  separate  convolution,  lying  on — or  appearing  to 
spring  up  from — the  upper  surface  of  the  corpus  callosum,  but 
it  is  more  blended  with  the  convolutions  at  the  margin  of  the 
longitudinal  fissure,  so  that  in  a  frontal  section  the  medullated 
antero-posterior  fibres  of  the  gyrus  fornicatus  (cingulum)  form 
a  projection  at  the  lower  part  of  the  inner  face  of  the  centrum 
ovale  above,  and  to  the  inner  side  of  the  peripheral  end  of  the 
corpus  callosum.  This  simplifies  matters  very  much,  and  we 
do  not  have  any  fibres  from  the  internal  capsule  making 
their  way  up  through  the  corpus  callosum  before  it  begins  to 
spread  out. 

This  disposition  of  the  gyrus  fornicatus  in  the  marmoset, 
and  the  fact,  alluded  to  further  on — that  the  fibres  of  the 
internal  capsule  have  a  course  which  is  directed  almost  quite 
straight  upwards  and  inwards — have,  I  think,  a  most  important 
bearing  in  understanding  the  relations  of  the  corpus  callosum 
and  the  internal  capsule.  I  believe  that  the  large  curve 
which  the  fibres  of  the  internal  capsule  in  man  make,  with 
the  concavity  of  the  bend  towards  the  corpus  callosum,  has  led 
Prof.  Hamilton  to  suppose  that  the  internal  capsule  actually 
passes  into  the  corpus  callosum.  He  has  shown  these  curved 
fibres  in  his  figure  in  the  'Journal  of  Anatomy  and  Physiology,' 
but  he  has  not  drawn  them  actually  passing  into  the  corpus 
callosum.  In  the  monkey  these  fibres  from  the  internal 
capsule  are  less  curved  ;  while  when  we  come  to  the  marmoset 
we  find  them  almost  straight,  and  at  right  angles  to  the 
horizontal  axis  of  the  corpus  callosum. 

'   'Brain,' October.  1885. 
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111  the  marmoset  the  arrangement  in  all  these  sections  is 
this :  the  corpus  callosum  spreads  out  its  fibres  like  a  fan 
before  reaching  the  centrum  ovale,  and  sends  the  upper  part  of 
this  fan  upwards,  outwards,  and  then  inwards  to  just  above  the 
gyrus  fornicatus  ;  the  middle  part  through  the  internal  capsular 
fibres  to  the  cortex,  while  the  lower  part  runs  downwards  and 
outwards  to  the  cortex,  meeting  and  crossing  the  fibres  coming 
up  from  the  internal  capsule,  and  here  a  well-marked  decussa- 
tion occurs  between  these  different  sets  of  fibres. 

The  fibres  from  the  internal  capsule  have  nearly  a  straight 
course  upwards  and  inwards  to  reach  the  convolutions  at  the 
vertex  of  the  same  side ;  they  do  not  present  the  curve, 
concave  inwards,  which  is  seen  in  the  other  apes  and  man,  and 
in  no  place  do  they  pass  into  the  corpus  callosum,  nor  does 
this  latter  send  any  fibres  into  the  internal  capsule. 

Prof.  Hamilton  has  stated  that  the  pyramidal  tract,  alone  of 
the  fibres  forming  the  corona  radiata,  does  not  pass  into  the 
corpus  callosum  to  decussate  to  the  opposite  side,  but  that  the 
rest  of  the  fibres,  anterior  and  posterior  to  tlie  pyramidal  tract 
do  pass  into  the  corpus  callosum.  Now  if  this  were  the  case 
we  should  find  at  the  borders  of  the  pyramidal  tract  a  sudden 
change  in  the  disposition  of  the  fibres  coming  up  from  the 
external  and  internal  capsules,  they  would  form  a  sharp  line  of 
demarcation  on  each  side  of  the  pyramidal  tract  which  would 
show  where  the  crossed  callosal  tract  begins.  With  regard 
to  the  corpus  callosum  itself,  at  the  level  of  the  pyramidal 
tracts  (ill  frontal  sections),  what  is  its  function  there  ?  It 
cannot  be  a  decussation,  as  we  are  distinctly  told  that  the 
pyramidal  tracts  are  alone  exempt  from  the  callosal  decussation,^ 
and  it  is  not  a  commissure  between  the  hemispheres,  it  surely 
ought  to  be  absent  altogether  at  this  point,  and  we  should 
have  a  blank  space  opposite  the  pyramidal  tracts.  I  must 
maintain,  from  an  examination  of  my  marmoset  sections  which 
were  made  in  front  of  the  optic  commissure,  as  well  as  from 
those  between  this  point  and  the  hinder  part  of  the  pons,  that 
there  is  absolutely  no  difference  in  the  relation  of  the  corpus 
callosum  to  the  capsular  fibres ;  there  is  no  change  of  structure 
at  the  anterior  or  posterior  margins  of  the  pyramidal  tracts 

*  '  Liverpool-Medico-Cliirurgical  Journal,'  Jan.  1886. 
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different  to  what  is  seen  in  a  section  made  through  tlic  centre 
of  these  tracts. 

To  show  the  arrangement  of  the  corpus  callosum  and  tlie 
internal  capsule  in  the  anterior  part  of  the  brain,  I  have  cut 
horizontal  sections  of  the  brains  of  man,  the  monkey  and 
marmoset,  prepared  in  the  way  mentioned  above,  and  stained 
with  Weigert's  ha3matoxylin.  The  relation  of  the  parts  is 
seen  in  Fig.  2,  which  is  a  horizontal  section  through  the  left 
genu  of  the  corpus  callosum  and  the  anterior  fibres  of  the 
internal  capsule.  The  under  part  of  the  genu  of  the  corpus 
callosum  is  hero  seen  to  be  divided  into  two  parts,  an  anterior 
and  posterior  ;  the  anterior  part  (c'  c')  begins  in  the  extreme 
tip  of  the  frontal  convolutions,  and  runs  backwards  and  then 
inwards  to  cross  over  to  the  corresponding  part  on  the  opposite 
side,  forming  a  true  commissure  between  the  two  frontal 
convolutions ;  the  posterior  part  (C  c),  quite  distinct  and 
separated  off  from  the  anterior,  passes  from  the  middle  line 
of  the  corpus  callosum,  and  runs  outwards  till  it  meets  with  the 
fibres  coming  from  the  internal  capsule  (c  i).  This  latter  has 
its  fibres  in  parallel  bundles  until  it  has  passed  the  lenticular 
and  caudate  nuclei  (n  l  N  c),  it  then  reaches  the  medullary 
white  matter,  and  sends  its  fibres  anteriorly,  externally,  and 
posteriorly.  The  anterior  fibres  (c'  i')  go  to  the  tip  of  the 
frontal  convolutions  and  form  a  very  sharply  defined  bundle, 
which  can  be  traced  the  whole  way  into  the  frontal  convo- 
lutions of  the  same  side  ;  the  whole  of  these  anterior  fibres 
can  be  seen  passing  through  the  fibres  from  the  posterior  part 
of  the  germ  of  the  corpus  callosum  (c  c),  with  which  they 
make  a  sharp  angle  and  a  well-marked  decussation  (d)  ; 
while  the  posterior  fibres  of  the  corpus  callosum  make  their 
way  to  the  cortex  in  front  of  the  fissure  of  Sylvius. 

It  is  quite  evident  that  the  anterior  fibres  go  straight  from 
the  internal  capsule  to  the  tip  of  the  frontal  convolutions,  and 
in  no  case  can  I  find  the  fibres  of  the  corpus  callosum  passing 
into  the  internal  capsule ;  the  two  jxarts  of  the  corpus 
callosum  are  quite  distinct,  and  no  decussation  in  the  middle 
line  takes  place  between  them. 

The  decussation  of  the  corpus  callosum  with  the  internal 
capsule,  which  is  so  evident  at  the  angle  where  these  fibres  of 
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the  intoniiil  capsule  and  corpus  callosum  first  meet,  can  also  be 
seen  by  a  high  power  to  take  place  in  the  mass  of  white 
medullary  substance  in  front  of,  and  opposite  to  the  point  of 
entrance  of  the  internal  capsule. 

From  comparative  anatomy  there  are  several  important  facts 
which  throw  much  light  on  the  structure  of  the  corpus  callosum, 
and  this  is  especially  the  case  when  comparison  between  the 
relative  size  of  the  corpus  callosum  and  the  anterior  commis- 
sure is  made  in  different  animals. 

In  man  the  diminutive  size  of  the  anterior  commissure  as 
compared  with  the  corpus  callosum  is  well  known  ;  but  already 
in  the  monkey  it  can  be  seen  in  a  frontal  section  that  the 
vertical  cross  area  of  the  anterior  commissure  is  almost  as  large 
as  that  of  the  corpus  callosum,  although  of  course  the  longi- 
tudinal area  of  the  latter  is  many  times  in  excess  of  the  former. 
This  relation  between  the  two  commissures  was  pointed  out  by 
Prof.  Flower  in  a  most  interesting  and  valuable  paper,^  where 
he  calls  attention  to  the  excessive  development  of  the  anterior 
commissure,  and  the  small  size  of  the  corpus  callosum  in  the 
marsupia.  Prof.  Flower's  paper  is  illustrated  with  draAvings  of 
the  frontal  and  sagittal  position  of  brains  of  various  animals, 
from  man  down  to  the  marsupia  and  monotremata. 

I  have  lately,  through  the  kindness  of  Mr.  Beddard,  pro- 
sector at  the  Zoological  Gardens,  obtained  a  brain  of  the  large 
kangaroo  {Macroims  major) ;  this  has  been  hardened  and 
stained  by  the  above  methods,  and  frontal  sections  have  been 
cut  through  the  corpus  callosum  and  the  anterior  commissure, 
so  as  to  show  both  at  once.  In  this  animal,  as  described  by 
Prof.  Flower,  the  corpus  callosum  is  very  small  indeed, 
especially  when  seen  frontally,  and  is  a  mere  thread — so 
small  that  Prof.  Owen  hardly  considered  it  to  be  a  corpus 
callosum  ;  but  on  this  point  I  venture  to  think  that  there  can 
be  no  doubt  that  Prof.  Flower's  opinion  is  correct.  When  this 
brain  is  stained  by  Weigert's  method,  the  corpus  callosum  is  seen 
to  pass  from  one  gyrus  fornicatus  to  the  other,  and  to  act  as  a 
commissure  between  these  convolutions  only.  On  the  other 
hand,  the  anterior  commissure  is  enormously  developed,  and 
occupies  one-fourth  of  the  whole  vertical  height  of  the  brain  ; 
1  '  Philosopli.  Transact.,'  1865,  PI.  xxxvii.  aud  xxxviii. 
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its  fibres  form  a  thick  band  in  the  middle  line,  and  on  each 
side  it  divides  into  two  bands  which  run  into  the  hemispheres 
on  either  side,  and  acts  as  a  commissure  between  the  upper 
convolutions,  as  well  as  between  the  lower  of  either  side.  The 
bands  of  fibres  can  be  traced  completely  across  from  side  to 
side  without  decussating. 

The  difference  of  the  size  between  these  two  commissures  in 
different  animals  seems  evidently  due  to  the  difference  in  the 
size  of  the  parts  of  the  brain  they  have  to  join  ;  in  the 
kangaroo,  the  temporo-sphenoidal  convolutions  are  enormously 
developed,  while  the  frontal  region  is  very  small,  and  hence  the 
sma)l  size  of  the  corpus  callosum  as  compared  to  the  anterior 
commissure.  This  condition  in  the  kangaroo  has  a  very  im- 
portant bearing  on  the  structure  and  function  of  the  corpus 
callosum  in  man  and  the  higher  mammalia.  In  the  kangaroo, 
it  is  perfectly  impossible  that  the  thin  shred  of  a  corpus 
callosum  can  be  the  path  of  decussion  of  the  crossed  callosal 
tract,  coming  from  the  internal  capsule ;  besides  which,  the 
fibres  of  the  corpus  callosum  can  be  seen  to  end  in  the  gyri 
fornicati.  It  is  evident  that  the  only  path  left  for  the  crossed 
callosal  tract  must  be  the  anterior  commissure ;  but  this  is  in 
front  of  the  pyramidal  tract,  and  the  anterior  fibres  of  the  corona 
radiata  are  here  seen  to  be  cut  transversely,  and  to  have  no 
connection  with  the  anterior  commissure. 

This  point  alone  seems  to  me  to  be  very  strongly  against 
Prof.  Hamilton's  theory  of  the  corpus  callosum. 

He  has  asked  the  question,  How  do  animals  which  have  no 
corpus  callosum  manage  to  perform  combined  movements  of 
the  two  sides,  and  he  considers  that  the  absence  of  this  body 
militates  against  the  theory  that  it  is  a  commissure  between 
the  two  hemispheres.  I  think  this  question  is  sufficiently 
answered  by  the  fact,  that  as  we  descend  the  mammalian  scale, 
the  anterior  commissure  is  developed  in  proportion  as  the 
corpus  callosum  diminishes,  until  in  the  marsupialia  the  former 
attains  the  enormous  size  seen  in  the  kangaroo. 

In  the  kangaroo  neither  the  corpus  callosum  nor  the  anterior 
commissure  can  be  considered  as  a  crossed  callosal  tract,  and 
it  cannot,  I  think,  be  conceived  that  in  the  lower  mammalia 
the  brain  should  be  formed  on  a  type  totally  different  to  that 
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of  the  higher  animals ;  tliis  must  be  contrary  to  all  ideas  of 
evolution. 

In  the  '  Liverpool  Medico-Chirurgical  Journal '  for  last 
January,  Prof.  Hamilton  lias  done  me  the  honour  of  referring  to 
my  preliminary  note  in  '  1>uain,'  October,  1885.  He  there  com- 
plains that  I  have  not  followed  a  single  one  of  the  methods  he 
employs,  and  that  the  clarifying  process  I  use  is  so  coarse  as  in 
itself  to  destroy  any  chance  of  getting  a  view  of  the  continuity 
of  the  crossed  callosal  tract,  and  that  I  shrink  all  the  beauty 
out  of  the  callosal  fibres  by  employing  spirit  as  a  hardening 
reagent. 

The  method  which  I  use — Weigert's  hsematoxylin — has 
the  property  of  staining  all  the  medullated  fibres  of  the 
brain,  and  is  so  delicate  and  perfect  as  to  show  completely 
the  finest  fibres  of  the  cortex,  and  present  such  a  delicate 
network  there,  that  they  can  only  be  fully  appreciated  by 
using  high  powers,  as  the  F  Zeiss.  And  we  are  to  suppose 
that  these  minute  fibres  are  to  be  everywhere  stained  in  my 
preparations,  and  yet  the  crossed  callosal  fibres  of  the  bulky 
corpus  callosum — which  Prof.  Hamilton  can  see  with  an  ordinary 
magnifying  glass — are  in  some  mysterious  manner  shrunk  away 
by  using  methylated  alcohol,  after  hardening  in  bichromate  of 
potash  for  a  month,  and  by  my  coarse  clarifying  agent, — oil 
of  cloves  !  With  regard  to  this  latter  reagent,  I  can  j^ositively 
state  that  no  disappearance  of  fibres  occurs,  as  I  examine  the 
sections  under  a  low  power  first  in  water,  then  in  alcohol,  and 
finally  in  the  oil  of  cloves ;  there  is  only  this  difference,  viz. 
that  in  the  oil  of  cloves  the  details  are  more  clearly  brought  out, 
owing  to  its  well-known  properties  of  clearing  the  specimen. 
Further  comment  is,  I  think,  unnecessary. 

I  have  not  employed  Prof.  Hamilton's  method  ;  as  I  consider 
that  swelling  and  separating  the  fibres  by  the  action  of  potash 
and  gelatine  must  tend  to  disturb  their  normal  arrangement 
much  more  than  alcohol  or  oil  of  cloves,  and  I  should  much 
like  to  know  whether  by  his  method  he  is  able  to  show  the 
finest  plexus  of  fibres  in  the  cortex,  or,  if  they  are  visible, 
whether  they  are  seen  as  clearly  as  they  are  by  Weigert's 
hematoxylin  method ;  until  that  is  possible  I  shall  continue 
to  employ  the  latter  method. 
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Altliougli  I  aiii  charged  with  "slirinking  all  the  beauty  out 
of  the  callosal  fibres  by  employing  spirit  as  a  hardening 
reaction,"  what  do  we  find  in  the  description  of  Prof. 
Hamilton's  process  in  'Brain,'  July,  1883,  p.  214?  We  are 
actually  told  there  to  put  the  pieces  of  brain  into  pure 
methylated  spirit,  to  finish  the  hardening  after  Miiller's 
^ii\(\^ — precisely  what  I  have  done  with  my  preparations. 
The  use  of  Weigert's  saure  fuchsin  has  been  alluded  to  in 
some  of  Prof.  Hamilton's  papers,  but  as  he  soaks  his  pre- 
parations for  four  days  in  water,  and  then  in  an  aqueous 
solution  of  mucilage  and  syrup  for  two  weeks  or  more,  it  is 
quite  impossible  that  he  has  obtained  the  proper  reaction.  I 
make  this  statement  with  due  caution,  as,  having  had  the 
advantage  of  working  with  Prof.  Weigert  at  the  time  he 
made  this  discovery,  and  being,  I  believe,  the  first  to  put  it  to 
practical  use  in  my  work  on  the  cerebellar  cortex  at  the 
Physiological  Laboratory  at  Leipzig,  where  I  used  this  dye 
daily  for  six  months,  I  can  endorse  the  canon  that  Prof. 
Weigert  has  laid  down,  viz.  that  on  no  account  may  the  pieces 
of  tissue  be  put  into  water  before  using  the  siiure  fuchsin. 

Prof.  Hamilton  states  that  I  have  not  employed  oblique 
sections  as  he  directed,  and  yet  the  only  two  drawings  which 
I  have  seen  published — in  the  'Journal  of  Anatomy  and 
Physiology  '—are  perpendicular  transverse  sections ;  I  have 
however  made  obliquely  frontal  sections  of  the  monkey's  brain, 
but  have  failed  to  see  the  crossed  callosal  tracts. 

The  two  drawings,  mentioned  above,  are  drawn  presumably 
the  natural  size  of  the  human  brain,  and  although  the  crossed 
callosal  fibres  are  figured,  they  are  not  drawn  (in  Plate  xxii.) 
as  actually  passing  into  the  corpus  callosum  ;  they  end 
abruptly,  and  might  equally  well  pass  on  to  the  cortex  of  the 
same  side. 

Will  Prof.  Hamilton  publish  a  m^croscojJ^'mZ  drawing  of  these 
fibres  ?  As  in  his  papers,  with  the  exception  of  that  "  on  the 
Corpus  Callosum  in  the  Embryo,"  little  allusion  is  made  to 
the  microscopical  appearances,  and  in  liis  last  paper  in  the 
'  Liverpool  Medico-Chirurgical  Journal,'  he  states  that  he 
"cannot  at  present  enter  into  the  technicalities  of  the 
microscopic  examination." 
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From  ti  careful  examination  of  this  question  from  tlic  point  of 
view  of  anatomy  and  com})arative  anatomy,  I  can  only  come 
to  the  conclusion,  that  the  generally  received  idea  of  the 
corpus  callosum  is  quite  correct. 

The  corpus  callosum  I  consider  to  1^  a  commissure 
between  the  two  hemispheres  ;  and  the  fibres  of  the  internal 
and  external  capsules,  in  my  opinion,  do  not  pass  into  the 
corpus  callosum  to  decussate  to  the  opposite  cortex ;  no 
distinct  decussation  can  be  demonstrated  in  the  middle  line 
of  the  corpus  callosum,  and  the  corona  radiata  does  exist  as 
such,  and  is  not  a  nonentity,  as  Prof.  Hamilton  would  wish  us 
to  consider. 

EXPLANATION  OF  THE  PLATE. 


Fig.  1 — is  ».  frontal  section  througli  the  left  centrum  ovale  of  a  monkey '.•<  biaiii, 
and  shows  the  decussation  between  the  corpus  callosum,  and  tlie  internal  and 
external  capsules.  The  section  is  njade  at  the  vertical  level  of  the  middle 
of  tie  pons  Varolii,  and  through  the  hinder  part  of  the  corpus  callosum,  just 
in  front  of  the  splenium.  The  preparation  was  stained  with  Weigcrt's  hasma- 
toxyliu  ;  and  the  drawing  is  in  no  way  diagrammatic. 

Magnified  10  diameters,  and  reduced. — c.c.  left  half  of  corpus  callosum. 

c'.c'.  fibres  of  corpus  callosum  to  convolutions  at  vertex. —  c.i.  Internal  capsule. 

c'.i'.  fibres  of  internal  capsule  to  convolutions  at  vertex,  decussating  with 
corpus  callosum. 

c.E.  external  capsule  sending  fibres  to  vertex,  decussating  with  corpus 
callosum. 

o.r.  fibres  from  external  and  internal  capsules  to  supra-marginal  and  ascending 
parietal  convolutions. 

L.N.  lenticular  nucleus. — c.N.  caudate  nucleus. — O.T.  optic  thalamus. 

L.v.  lateral  ventricle  of  left  side. — f.  left  half  of  fornix. — g.f.  gyrus  fornicatus. 

Fjg.  2 — is  a  horizontal  section  through  a  portion  of  the  anterior  left  half  of  a 

monkey's  brain,  and  shows  the  decussation  between  the  corpus  callosum  and 

the  internal  capsule.     Prepared  like  Fig.  1. 
Magnified  10  diameters,  and  reduced, 
c.c.  the  left  half  of  the  genu  of  the  corpus  callosum,  the  hinder  part  of  which 

turns  backwards  to  decussate  with  the  internal  capsule, 
c'.c'.  tlie  anterior  part  of  the  genu  of  the  corpus  callosum,  which  joins  the 

anterior  frontal  lobes. 
C.I.  anterior  fibres  of  the  internal  capsule. 
c'.i'.  fibres  of  internal  capsule  to  anterior  frontal  lobes,  after  decussating  with 

corjnis  callosum. 

u.    point  of  decussation  of  internal  capsule  and  corpus  callosum. 
N.c.  left  caudate  nucleus. — l.n.  left  lenticular  nucleus. 
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CASE  OF  INJURY  TO  SKULL.— TREPHINING  FOR 
EPILEPTIFORM  ATTACKS.— REMOVAL  OF  DEAD 
BONE.— DEATH. 

BY   KICHARD    DAVY,   M.B.,   F.R.S.E,, 

Surgeon  to  the  Westminster  Hospital. 
With  a  KoTE  on  the  Physiological  cmd  Medical  Aspects  of  the  Case, 

BY    A.    HUGHES    BENNKTT,    M.D.,    F.R.C.P. 

T.  N.,  oet.  22,  gasworker,  single,  was  admitted  into  the  West- 
minster Hospital  on  December  22,  1884,  with  a  small  scalp- 
wound,  and  injury  to  calvarium  over  the  left  parietal  bone. 
Mr.  Waller,  the  house  surgeon,  found  that  his  probe  entered 
the  skull  vertically  for  an  inch  downwards,  and  free  bleeding 
was  present.  The  patient  stated  that  his  head  had  been 
knocked  by  a  falling  iron  chain  ;  and  that  a  hook  at  the 
end  of  the  chain  had  swung,  and  caught  him  on  the  side  of 
his  head.  His  gait  was  unsteady  and  uncertain ;  he  was  quite 
conscious,  and  was  at  once  placed  quietly  in  bed.  No  signs  of 
compression  ;  a  feeling  of  Dumbness  of  right  side.  He  went 
on  well,  without  any  marked  change,  until  Jan.  5,  1885. 
He  then  had  marked  twitchings  of  both  arms  and  legs, 
followed  by  two  epileptiform  attacks ;  and  on  recovering, 
partial  paralysis  of  his  right  face,  right  forearm,  and  right 
leg  supervened ;  accompanied  with  a  feeling  of  numbness  of 
the  right  leg  and  arm.  No  paralysis  of  sphincters.  My 
colleague,  Mr.  Thomas  Bond,  seriously  discussed  the  propriety 
of  trephining  the  skull  over  the  wound ;  but  postponed 
immediate  operation. 

Jan.  9th,  1885. — His  urgent  symptoms  have  subsided  ;  so 
I  restricted  his  diet  to  milk,  one  egg,  bread  and  butter,  and 
tea,  and  ordered  open-air  treatment  to  the  wound,  with 
cleanliness.  I  visited  him  daily  during  January,  and  with 
slight  variations  he  continued  to  improve. 

Feb.  2nd. — 12.15  a.m.  A  marked  epileptiform  fit,  fol- 
lowed by  sickness.  3  a.m.  Another,  of  7  minutes'  duration ; 
cephalalgia,  twitchings .  of  both  legs,  especially  the  right. 
7.30  A.M.  Another  fit,  lasting  4  minutes.  11.22  a.m.  Another 
fit,  lasting  3  minutes. 
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At  1  P.M.  I  saw  tho  pationt  in  a  fit,  in  consultation  with  my 
colleague  Dr.  lluf^hes  liennott ;  and  we  agreed  to  trephine 
over  tlie  wound  at  once.  The  man  was  chloroformed  ;  a  small 
exploratory  trephine  was  used  first  at  the  edge  of  the  original 
wound,  and  the  circle  of  bone  removed,  and  carefully  ex- 
amined on  its  dura-mater  aspect,  to  see  if  the  vitreous  table 
had  beeu  broken  by  the  accident.  On  finding  this  quite 
sound,  a  large  trephine  was  used  at  the  opposite  part  of  the 
edge  of  the  wound ;  on  removal,  this  portion  was  found  to  be 
chipped  irregularly,  and  marked  the  original  injury  ;  division 
of  the  dura  mater  permitted  eight  pieces  of  loose  bone  to  be 
taken  out  of  the  brain  substance  ;  the  deepest  being  two 
inches  below  the  surface  of  the  skull  cap.  My  little  finger 
carefully  introduced  through  the  trephine  hole  could  feel  the 
brain  pulsating,  but  could  detect  no  more  detached  fragments. 


Fig.  1. 

The  diagram  (Fig.  1)  shows  well  the  site  of  the  original 
wound,  trephine  apertures,  and  the  spiculae.  Some  free 
h.'Bmorrhage  occurred,  which  was  allowed  to  escape ;  for  no 
dressings  were  used.  The  man  slowly  recovered  ^from  the 
chloroform,  and  had  no  fit  until  the  next  morning  at  3  a.m. 
The  patient  was  actually  in  a  fit  at  the  time  of  operating. 

Feb.  ord. — During  the  day  had  seven  epileptiform  attacks, 
each  lasting  a  few  minutes.  These  were  preceded  with  marked 
twitching  of  the  right  arm ;  which  the  patient  asked  to  be 
restrained.  This  day  at  5  p.m.  Dr.  Hughes  Bennett  ordered 
him  potass,  bromid.  gr.  xxx.  in  water  every  six  hours. 

4^/t.^Good  night,  no  fits ;  no  marked  headache.  Puj)ils 
act  equally.     Right  arm  weak. 

5th. — On  account  of  diarrhoea  the  bromide  of  potassium 
was  discontinued.  Wound  discharging ;  but  its  upper  part 
has  healed  by  first  intention. 
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1th. — Pain  in  the  right  side  of  his  cliest  and  abdomen. 
Dry  pleuritic  rub.  Muscular  movement  of  his  right  arm  has 
much  improved. 

8^/i. — Kestless  night ;  complains  much  of  pain  in  his  right 
arm  and  his  chest.  Posterior  base  of  right  lung  is  dull ; 
dyspnoea;  and  friction-rub  plainly  to  be  heard.     No  headache. 

10^^. — Discharge  from  wound  less ;  no  fits.  Eestless  from 
cough  and  pain  at  his  right  chest.  States  that  he  has  had 
previous  similar  attacks. 

12th. — He  passed  a  good  night;  but  his  chest  trouble  is 
increased,  crepitant  rales  heard  all  over  his  right  chest; 
increase  of  vocal  resonance,  and  frothy  expectoration  tinged 


Fig.  2. 


Fig.  3. 


with  blood.     His  face  is  pallid ;  his  lips  blue.     Tongue  dry, 
brown  and  raspy.     Pulse  126.     Eespiratious  48. 

l(jth. — His  symptoms  became  more  marked;  dyspnoea  in- 
creased ;  and  prostration  intensified.  He  has  not  complained 
of  any  headache;  his  wound  has  given  no  trouble,  and  is 
entirely  healed,  except  at  one  small  point.  He  has  not  lost 
consciousness  since  February  3rd,  1885  ;  and  died,  in  a  calm, 
rational,  and  exhausted  condition  at  12.10  a.m. 

Post-mortem,  February  18th. — An  examination  of  the  head 
only  was  allowed. 

There  was  a  scar  on  the  left  side  of  the  vertex,  which  had 
recently  healed,  except  at  a  point  large  enough  to  admit  a  small 
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]>V()1)0.  Tliis  soar  was  situate  over  the  left  parietal  bone,  Ih 
iuclies  from  the  brid^'O  of  the  nose,  and  about  1  inch  to  tlie 
left  of  the  vertex.  There  was  only  a  little  discharge,  no  smell ; 
and  no  hernix  cerebri.  The  calvarium  was  carefully  sawn  off 
and  removed.  The  brain  surface  was  adherent  around  the 
trephine  apertures  by  organised  lymph,  and  tough  fibrous 
tissue.  Imbedded  in  this,  and  intimately  adherent  to  the 
dura  mater,  was  a  shell  of  vitreous  table,  as  large  as  a  canary 
seed.  There  was  no  surrounding  cerebritis,  nor  meningitis. 
The  superior  longitudinal  sinus  was  severed ;  and  its  nasal 
end  was  plugged  with  a  firm  fibrinous  decolorised  clot.  A 
ragged  wound,  large  enough  to  admit  a  small  finger,  descended 
into  the  brain  substance ;  this  was  situated  at  the  upper  part 
of  the  ascending  parietal  convolution,  and  immediately  in 
frt)nt  of  and  partly  involving  the  paracentral  lobule.  There 
was  no  pus  present  in  the  brain,  nor  any  spicula3  of  bone. 
The  exact  site  of  this  brain  lesion  is  shown  in  the  two  plates. 
There  were  marked  evidences  of  mustard-poultices  and  of 
dry  cuppings  over  both  sides  of  the  chest,  and  intercostal 
bulging  with  dulness,  on  percussion,  over  the  right  half  of  the 
chest ;  but  no  further  examination  of  the  body  was  allowed. 

Remarhs  hj  Mr.  E.,  Davy. — By  this  injury  certain  results 
were  produced  of  a  localised  character.  For  fourteen  days 
after  the  accident  the  patient  was  free  from  fits,  and  then 
within  three  days  he  had  three  marked  epileptiform  attacks. 
After  an  interval  of  twenty-five  days  the  attacks  recurred,  and 
operative  interference  was  therefore  considered  necessary. 

The  treatment  of  the  wound  by  the  open  method  appears  to 
be  satisfactory,  no  hernia  cerebri  resulted,  and  healing  was 
evidently  all  but  secured.  The  chest  affection  appeared  to  be 
repetition  of  an  old  attack  ;  but  unfortunately  the  denial  of 
a  complete  post-mortem  leaves  this  man's  variety  of  pleurisy 
and  pneumonia  a  doubtful  point. 

He  died  fourteen  days  after  the  operation  ;  and  in  my  own 
experience,  chest  complications  (after  injury  to  the  brain) 
appear  to  be  a  common  sequel. 

I  must  express  my  obligation  to  Dr.  Hughes  Bennett  for 
his  assistance  rendered  in  this  trying  case,  and  I  have  also 
requested  him  to  add  his  own  postscript  to  the  preceding 
notes. 

Note,  by  Dii.  Hughes  Bennett. 

Mr.  Davy  having  described  the  surgical  aspect  of  this 
interesting  case,  has  requested  me  to  add  a  note  from  a 
physiological  and  medical  point  of  view.  Having  had  oppor- 
tunities of  watching  the  man  during  his  illness,  and  believing 
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that  the  caso  presents  features  of  importance,  at  the  risk  of 
some  re})etition  I  give  the  details  as  they  came  under  my 
notice,  in  so  far  as  they  bear  upon  the  question  of  cerebral 
localisation. 

I  saw  the  patient  for  the  first  time  on  December  30th,  that 
is,  eight  days  after  the  accident.  He  was  perfectly  well  as 
regards  general  health,  and  all  his  organs  and  functions  were 
normal.  Intelligence  was  intact.  Special  senses  normal.  No 
pain  in  head.  Pupils  equal  and  normal.  Fundus  oculi 
natural.  No  apparent  asymmetry  of  face.  The  patient  said 
the  right  arm  felt  numb,  but,  on  the  most  careful  testing,  there 
\yas  no  trace  of  objective  loss  of  cutaneous  or  muscular  sensi- 
bility. The  movements  of  the  right  hand  and  fingers  were 
only  slightly  clumsy,  but  otherwise  no  definite  impairment  in 
the  actions  of  the  upper  extremity  could  be  detected.  The 
tendon  reflexes  and  irritability  of  the  muscles  to  percussion 
were  the  same  on  both  sides.  The  movements  of  the  right 
lower  extremity  were  distinctly  weak.  The  patient  could 
walk,  but  with  some  difficulty.  When  lying  in  bed,  the 
various  actions  of  the  right  leg  were  performed  but  slowly, 
weakly,  and  unsteadily ;  the  left  was  normal.  Cutaneous  and 
muscular  sensibility  of  both  lower  limbs  was  natural.  The 
knee-jerk  was  increased  on  the  right  side,  but  not  to  a  great 
extent.  Well-marked  ankle-clonus  right  side,  imperfect  left. 
The  exact  position  of  the  wound  on  the  scalp  was  three- 
quarters  of  an  inch  to  the  left  of  the  longitudinal  line,  and 
one  inch  behind  a  vertical  line  drawn  through  the  external 
meatus  of  the  ear. 

During  the  next  month  the  patient  remained  in  exactly  the 
same  condition,  with  the  addition,  that  he  was  occasionally 
seized  with  epileptiform  attacks,  as  referred  to  by  Mr.  Davy. 
According  to  the  statements  of  the  nurse,  these  were  all  of  the 
same  kind.  One  of  them  I  personally  observed.  Suddenly 
the  right  leg  became  rigid  and  extended ;  this  rapidly  spread 
throughout  the  whole  of  the  right  side ;  the  patient  then 
apparently  lost  consciousness,  and  the  entire  body,  including 
the  face,  entered  into  a  state  of  clonic  convulsion ;  which 
lasted  for  a  few  minutes.  After  the  attack,  the  patient 
was  drowsy  for  an  hour  or  so,  and  then  regained  his  normal 
condition. 

Jb'rom  tliis  series  of  facts  it  was  concluded  that  there  was  a 
lesion  of  the  cortex  cerebri  on  the  left  side,  causing  irritation 
and  partial  destruction  of  the  area  presiding  over  the  move- 
ments of  the  right  lower,  and  to  a  lesser  degree  over  the  right 
upper  extremities.  This  was  evidenced  by  the  permanent 
paresis  of  the  right  leg  and  the  slight  weakness  of  the  right 
hand,  and   by  the  epileptiform  convulsions  beginning  in   the 
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ri<2:lit  lower  extremity,  extending  tlironghont  the  side  and 
nltiinately  over  tlie  entire  body.  From  the  position  of  the 
wound  on  the  skull  it  was  concluded  that  the  wound  of  the 
brain  was  situated  at  the  upper  part  of  the  ascending  frontal 
convolution  close  to  the  longitudinal  fissure.  The  diagnosis 
was  confirmed  in  every  respect  by  the  operation,  except  that 
the  injury  to  the  grey  matter  was  found  furtlier  back  than 
would  have  been  anticipated  from  the  position  of  the  blow  on  the 
skull.  The  exact  comparative  size  and  locality  of  the  destruc- 
tion of  brain  substance  caused  by  the  manipulations  necessary 
to  remove  the  pieces  of  bone  are  indicated  in  the  annexed 
diagrams.  It  will  be  seen  that  the  cortex  is  absent  throughout 
its  entire  thickness  in  a  defined  oval  area  at  the  upper  part  of 
the  ascending  parietal  convolution,  close  to  the  longitudinal 
sulcus,  and  partly  involving  the  postero-parietal  lobule. 
Immediately  below  this  a  triangular  portion  of  the  corona 
radiata  is  destroyed.  After  death  the  parts  marked  white 
in  the  diagrams  were  strictly  defined,  occupied  by  firm 
cicatricial  tissue,  with  normal  cerebral  matter  in  their  immediate 
vicinity.  The  symptoms  observed  from  the  date  of  operation 
to  the  death  of  the  patient  from  lung  disease  may  be  said  to 
represent  the  effects  caused  by  this  local  lesion  of  the  brain. 
These  were  as  follows  :  The  patient  was  perfectly  intelligent. 
The  face  and  tongue  were  natural.  The  right  upper  extremity 
was  slightly  weaker  than  normal,  but  all  its  movements  could 
be  accurately  performed.  The  right  lower  extremity  was 
partially  paralysed.  It  was  not  judged  advisable  to  test 
locomotion  ;  but  when  lying  in  bed,  although  the  patient  could 
flex  and  extend  the  limb,  he  did  so  slowly  and  feebly.  It  was 
difficult  to  say  whether  any  special  muscles  were  involved  ; 
there  appeared  to  be  general  paresis  of  the  whole  limb.  In 
the  upper  extremity  the  hand  and  fingers  were  chiefly  affected, 
but  even  these  only  to  a  slight  extent.  There  was  nowhere  any 
discoverable  loss  of  sensibility.  The  tendon  phenomena  were 
increased  in  both  lower  extremities,  chiefly  on  the  right. 
The  organs  and  functions  of  the  body  were  otherwise  normal. 

The  conclusion  to  be  derived  from  the  above  observations  is 
that  a  lesion  of  the  cortex  cerebri  and  subjacent  corona  radiata, 
strictly  limited  to  the  parts  marked  in  the  diagrams,  is  capable 
of  causing  marked  but  not  complete  paralysis  of  the  lower, 
and  slight  paresis  of  the  upper  extremities  of  the  opposite 
side,  without  any  apparent  disturbance  of  any  other  function 
or  organ  of  the  body. 


A  CASE  OF  CORTICAL  PARALYSIS. 

BY   JOSEPH    WIGLESWORTH,   M.D.    (lOND.) 

Assistant  Medical  OJfirrr,  Rainhill  As^ylum. 

Ann  R.,  rot.  C5,  widow,  was  admitted  into  Rainhill  Asylum, 
Sept.  Stb,  1884,  suft'ering  from  an  attack  of  ordinary  mania  ; 
this  was  her  second  attack,  she  having  been  under  treatment 
in  the  same  asylum  for  a  similar  mental  affection,  5^  years 
previously.  There  was  nothing  at  all  peculiar  in  the  character 
of  the  mental  symptoms,  which  need  not  be  again  referred  to. 
What  concerns  us  here  to  note,  is  that  she  suffered  from 
extensive  necrosis  of  the  skull,  which  was  doubtless  of 
syphilitic  origin.  At  the  time  of  her  first  admission,  the 
inflammation  of  the  cranial  bones  was  actively  in  progress. 
We  had  on  this,  her  second  admission,  to  deal  chiefly  with  the 
results  of  this  disease,  large  portions  'of  bone  having  come 
away,  extensive  irregularities  of  the  upper  surface  of  the 
cranium  having  thus  been  produced ;  over  most  of  the  de- 
pressions the  skin  was  firmly  cicatrised,  but  in  some  places 
small  sores  remained,  covered  with  dry  scabs. 

About  the  middle  of  February,  1885,  patient  was  laid  up 
with  a  mild  attack  of  facial  erysipelas;  on  recovery  from 
which  (20th  inst.)  it  was  noticed  that  pulsation  existed  at  the 
bottom  of  one  of  the  cranial  depressions.  Though  no  bone  was 
found,  it  was  clear  that  a  small  portion  had  come  away,  for 
there  was  now  a  small  circular  perforation,  somewhat  less  than 
a  shilling  in  size,  through  which  the  dura  mater  protruded, 
partially  covered  with  granulations.  The  perforation  was 
situated  a  little  to  the  left  of  the  middle  line,  and  about  the 
centre  of  a  line  drawn  from  the  forehead  to  the  occiput ;  the 
irregularity  in  the  surface  of  the  cranium  prevented  more 
accurate  measurements.  On  the  evening  of  the  25th  inst.  the 
nurse  had  just  completed  taking  patient's  temperature  (102-2°), 
when  she  suddenly  took  an  epileptiform  fit,  which  was  shortly 
afterwards  repeated ;  in  both  these  fits  the  head  and  eyes  were 
first  turned  to  the  right,  then  the  right  arm  and  hand  were 
drawn  up  and  convulsed,  and  shortly  afterwards  the  left  side 
was  similarly  convulsed.  A  dose  of  chloral  was  given,  and  the 
convulsions  were  not  repeated.  From  this  date,  iiowever, 
patient  gradually  became  dull  and  heavy,  lying  quiet,  making 
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no  attempt  to  answer  questions  and  not  appearin^^  to  under- 
stand them  [she  had  a  good  deal  of  reasoning  ])ower  before 
this  attack  came  on]  ;  she  also  seemed  distinctly  deaf.  On 
March  8th  (eleven  days  after  the  convulsions)  her  right  arm 
was  found  to  be  partially  paralysed,  exhibiting  also  some 
amount  of  rigidity  :  six  days  subsequently  (14th  inst.),  the 
right  arm  had  become  completely  ilaccid  and  helpless,  and 
the  paralysis  had  spread  to  the  right  leg,  which,  though  not 
absolutely  devoid  of  movement,  exhibited  great  defect  of  this. 
As  the  dura  mater  was  now  swollen  and  tense  in  the  perforated 
area,  it  was  incised,  and  about  half  a  drachm  of  thick  creamy 
pus  escaped.  No  improvement,  however,  resulted  in  the 
symptoms.  The  cerebral  substance  now  presented  itself  at  the 
cranial  opening  in  the  form  of  a  globtdar,  pulsating  mass. 

The  patient  gradually  became  weaker,  presenting  ever  in- 
creasing mental  hebetude ;  she  did  not  speak  at  all,  and 
appeared  hardly  to  understand  anything  that  was  said  to  her. 
Pupils  3  mm.,  equal,  regular,  acted  well  to  light  and  to 
accommodation.  The  right  arm  remained  perfectly  paralysed 
and  flaccid,  but  the  paralysis  of  the  right  leg  was  never  quite 
complete. 

The  patient  gradually  became  more  comatose,  and  died 
on  March  24th,  twenty-seven  days  after  the  access  of  the 
convulsions. 

Autopsy  (seventeen  hours  after  death) : 

Cranium. — Skull-cap  presented  numerous  irregular  de- 
pressious  from  localised  losses  of  substance,  in  both  frontal 
and  parietal  regions ;  in  parietal  region,  a  little  to  the  left  of 
middle  line,  an  opening  about  the  size  of  a  shilling,  through 
which  brain-tissue  protruded.  Dura-mater  somewhat  abnor- 
mally adherent  to  skull :  a  little  thin  recent  blood  clot 
smeared  over  inner  surface  of  dura-mater  at  anterior  part 
of  left  frontal  lobe.  Very  little  fluid  in  subdural  space. 
Pia-mater  over  left  frontal  lobe  somewhat  hypersemic,  but 
both  here,  and  over  the  right  hemisphere,  it  was  thin,  and 
stripped  readily.  Slight  opacity  of  arachnoid  here  and  there 
in  right  hemisphere.  Longitudinal  sinus  contained  soft  recent 
black  clot,  and  lateral  sinuses  distinct  ante-mortem,  partially 
decolorised  thrombi,  which  were  not,  however,  distinctly 
adherent  to  the  walls  of  the  vessels.  Inner  surface  of  dura- 
mater  rather  firmly  adherent  to  arachnoid  over  a  good  portion 
of  left  parietal  lobe,  and  also,  although  to  a  less  extent,  over 
left  temporo-sphenoidal  lobe  ;  on  separating  these  membranes, 
thick  greenish  pus  escaped  from  a  rent,  situated  near  the  upper 
end  of  the  left  ascending  parietal  convolution.  The  portion  of 
disorganised  brain-tissue  which  protruded  through  the  cranial 
perforation,  was  found  to  consist  of  the  upper  three-fourths  of 
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an  inch  of  the  left  ascending  parietal  convolution,  a  portion 
of  the  n})per  part  of  the  paracentral  lobule,  and  a  very  small 
portion  of  tlie  adjoining  part  of  the  ascending  frontal  gyrus. 
The  pus  wliich  escaped  was  found  to  communicate  with  an 
abscess  cavity  about  tlio  size  of  a  pigeon's  egg,  and  containing 
nearly  an  ounce  of  pus,  which  was  situated  in  the  centrum 
ovale,  extending  towards  the  lateral  ventricle,  but  not  reaching 
tliis ;  it  had  liollowed  out  the  greater  part  of  the  ascending 
parietal  gyrus,  which  collapsed  into  it;  this  gyrus,  however, 
retained  its  cortex  (although  this  was  superficially  softened), 
with  the  exception  of  the  upper  part,  which,  as  above  mou- 
fioned,  was  disorganised,  and  protruded  through  the  perforation. 
There  was  also  a  small  abscess  cavity  in  the  left  angular 
gyrus,  and  some  superficial  softening  of  the  cortex  of  the  left 
first  and  second  temporo-sphenoidal  gyri,  which  were  smeared 
with  pus,  and  a  vein  of  some  size  running  along  the  upper 
margin  of  this  lobe  was  plugged  with  an  ante-mortem  throm- 
bus. Ventricles  not  obviously  dilated.  Basal  ganglia  per- 
fectly normal,  as  indeed  was  the  right  hemisphere ;  cerebellum, 
pons,  and  medulla  also  normal. 

Brain  (immediately  after  removal)  =  1185  grammes. 

Eight  hemisphere =505  grammes. 

Left  hemisphere  =  524  grammes  (both  stripped  of  membranes). 

Cerebellum  =  123.     Pons  =  18.     Med.  ObL  =  9. 

Basal  vessels  healthy. 

Thoracic  and  Abdominal  viscera  normal,  with  the  exception 
of  partial  consolidation  of  the  posterior  half  of  the  lower  lobe 
of  the  left  lung. 

Bemarhs. — Though  the  lesions  in  this  case  were  a  little 
diffused,  the  case  is  nevertheless  of  interest,  in  that,  an  irri- 
tative, and  subsequently  destructive  lesion  of  the  left  motor 
area  was  associated  first  with  convulsions,  and  afterwards  with 
paralysis  of  the  limbs  of  the  right  side  of  the  body.  The  left 
ascending  parietal  convolution  was  practically  completely 
functionless,  for  though  the  cortex  was  not  wholly  destroyed, 
the  fibres  proceeding  therefrom  seemed  quite  to  be  so,  and  the 
lesion  extended  on  to  the  median  aspect,  involving  a  portion 
of  the  paracentral  lobule.  The  paralysis  of  the  opposite  limbs 
hence  finds  a  ready  explanation,  whilst  the  convulsions  to 
wliich  the  paralysis  was  consecutive,  commencing  on  the  right 
side,  and  subsequently  spreading  to  the  left,  followed  the 
course  noted  in  electrical  stimulation  of  the  cortex.  It  is 
perhaps  legitimate  to  associate  the  superficial  softening  of  the 
left  first  and  second  temporo-sphenoidal  gyri  with  the  deaf- 
ness from  which  the  patient  seemed  to  suffer ;  for  though  this 
symptom  was  difficult  to  disentangle  from  the  general  hebe- 
tude, it  was  remarked  during  life  before  deep  coma  supervened. 


DISTRIBUTION  OF  ANAESTHESIA  AFTER  DIVISION 
OF  THE  MEDIAN  NERVE.  """^^^^ 

BY   C.   W.    SUCKLING,  M.D.  (lOND.),  M.R.C.P. 
Physician  to  the  Queen's  Hospital,  Birmingham. 

In  the  April  number  of  "Brain  "for  last  year  there  is  a 
paper  by  i)r  James  Ross  upon  the  distribution  of  ana3sthesia 
m  cases  of  disease  of  the  branches  and  roots  of  the  Brachial 
nexus,  ihe  following  case,  at  present  under  my  care,  supports 
several  statements  m  that  paper.  Krause's  account  of  the 
distribution  of  the  digital  branches  of  the  nerves  of  the  hands 
IS  fully  confirmed,  except  that  in  my  case  there  was  complete 

thiTmb^''''  "^   ""^    ^^"^   """^^^^   P^^^^^^   «^    *^® 

The  anaesthesia  was  complete  for  some  time  after  the 
accident,  and  was  far  more  extensive  than  in  the  cases  ob- 
served by  Letievant. 

The  patient,  a  medical  student,  was  reaching  a  bottle  of 
soda-water  out  of  its  case,  when  the  bottle  burst  in  his  hand 
severely  cutting  his  right  wrist  in  front  and  in  the  middle  line' 

This  occurred  on  the  25th  of  September  last. 

At  the  time  of  the  accident  he  perceived,  as  it  were  a  f^-reaf 
rush  of  blood  into  the  hand,  whicf  felt  as  thoughTt  wis  b^eTng 
greatly  distended,  and  became  cold  and  numb 

During  the  dressing  of  the  wound,  and  every  time  the  pad 
was  used  to  swab  up  the  blood  so  as  to  look  for  a  divided  nerve 
or  artery  the  pain  was  most  acute,  which  was  probably  due 
to  the  pad  coming  in  contact  with  the  divided  nerve 

Ihe  nerve  was  not  seen  during  the  treatment  of  the  wound 
ihe  hand  was  put  m  splints  for  three  or  four  days;  and  on 
their  removal  he  found  that  the  muscles  of  the  hand  supplied 
by  the  median  nerve  were  paralysed,  and  that  there  was  total 
anesthesia  m  the  area  of  distribution  of  its  sensory  branches. 

the  rn?lllTif  7  I^  ^'T^'''*  *^''^  ''^^  t^**^!  anesthesia  of 
the  radial  half  of  the  palm  and  thenar  eminence,  the  an- 
aesthetic  area  being  sharply  defined  and  not  gradually  shading 
off;  it  extended  m  the  palm  to  a  line  contiguous  with  the  axis 
01  tne  ring-nnger. 

nfTil'f.l  '''''t  '^!^o/omp!^te  anaesthesia  of  the  palmar  surfaces 
ot  the  thumb,  index,  middle  and  radial  half  of  ring-finger. 

G  2 
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On  the  dorsum  of  the  hand  there  was  total  anaesthesia  of 
the  nnfual  phahmx  of  the  thumb  and  of  the  second  and  third 
phahmges  of  the  forcfingor  and  middle  finger,  and  of  the 
radial  halves  of  the  same  phalanges  of  the  ring-finger. 

A  few  days  after  the  accident  he  began  to  feel  sharp 
shootinf-pains  in  tlie  liand  and  fingers,  which  would  come  on 
suddenly  and  as  suddenly  disappear.  These  pains  frequently 
prevented  sleep,  but  after  lasting  for  about  a  month  they 
gradually  ceased. 


Figs.  1  and  2. — Three  Days  after  Accident. 
The  Shaded  portion  represents  complete  Ansesthesia. 

When  he  attempted  to  move  the  fingers  he  was  always 
troubled  with  a  sharp  pain  of  a  tearing  character,  which  would 
at  times  extend  into  the  forearm ;  this  was  especially  acute  on 
moving  the  index-finger.     This  pain  also  gradually  ceased. 

Since  the  accident  there  has  been  a  great  diminution  of 
temperature  in  the  three  and  a  half  fingers,  and  during  the 
cold  weather,  he  had  great  difficulty  in  keeping  them  warm. 
After  exercise  he  frequently  noticed  the  little  and  half  the 
ring-finger  and  the  inner  part  of  the  hand  to  be  covered  with 
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perspiration,  while  the  rest  of  the  palmar  surface  of  the  hand 
was  quite  dry. 

At  the  present  time  (February),  nearly  five  months  after  the 
accident,  there  is  a  scar  in  front  of  the  right  wrist  passing 
obliquely  across  the  tendon  of  the  flexor,  carpi  radialis  and 
median  nerve.  The  scar  is  very  sensitive  when  touched.  A 
small  bulla,  containing  blood,  is  seen  on  the  inner  side  of  the 
terminal  phalanx  of  the  index-finger. 

No  changes  in  the  nails  are  to  be  observed.     He  has  re- 


FiGS.  3  and  4. — Five  Months  after  Accident. 

The   portion  thickly  Shaded  represents  the    Anesthesia ;  the  thinly  Shaded 
portion  Hypersesthesia, 

covered  power  to  a  considerable  extent,  being  able  to  write 
with  the  right  hand ;  but  the  grasp  is  much  weaker  than  on 
the  left  side. 

There  is  wasting  of  the  thenar  eminence  on  the  right  side. 
The  circumference  of  the  base  of  the  right  thumb  being  five 
inches,  that  of  the  left,  five  and  a  half.  The  response  of  the 
muscles  of  the  hand  supplied  by  the  median  is  much  diminished 
to  faradism.  To  galvanism  the  response  is  increased,  the 
contractions  being  slow  and  prolonged,  the  anodic  closure  con- 
traction predominating. 
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Tlic  distribution  of  the  ansesthosia  at  tlie  present  time, 
nearly  five  months  after  the  accident,  is  as  follows.  The  area 
of  the  right  palm  previously  anrc-sthctic  is  now  everywhere 
hypor.iesthetic,  a  slight  touch  causing  pain,  the  pain  radiating 
into  the  fingers. 

The  hypcrjBsthesia  extends  over  the  palmar  surface  of  the 
first  phahmx  of  the  thumb  and  encroaches  on  the  first 
phalanges  of  the  forefinger,  middle  finger,  and  ring  finger. 

The  skin  of  the  rest  of  the  phalanges  are  still  anaesthetic 
on  slight  pressure,  but  hypera^sthetic  on  deep  pressure,  the 
pain  radiating  into  the  fingers. 

On  the  dorsum  of  the  hand  the  following  changes  have 
occurred  : 

The  anaesthesia  previously  present  on  the  dorsal  aspect  of 
the  ungual  phalanx  of  the  thumb  has  disappeared.  The  only 
alteration  in  the  other  fingers  is  that  the  anaesthesia  of  the 
middle  phalanges  of  the  fore  and  middle  fingers  extends  now 
only  over  the  radial  half  of  the  phalanges,  the  ulnar  half  being 
normal. 


A  CASE  ILLUSTKATING  THE  CONDITION  OF  THE 
NERVOUS  SYSTEM  AFTER  AMPUTATION  OF 
AN  EXTREMITY. 

BY   WILLIAM   DUDLEY,   M.B.    (lOND.), 

Assistant  Medical  Officer,  West  Riding  Asylum,  Wahefield, 

The  published  cases  in  which  have  been  described  lesions 
of  the  nervous  system  as  the  results  of  amputation,  are  so 
few,  that  the  following  seems  worthy  of  record. 

Adolph  K ,  39,  married,  was  admitted  into  the  West 

Riding  Asylum,  Feb.  2Sth,  1885. 

History  (obtained  on  admission). — Patient,  who  is  a  Pole, 
according  to  his  own  account,  lost  his  left  leg,  through  bullet- 
wounds  received  in  186-i.  During  the  past  three  years  he  is 
said  to  have  been  excitable,  and  to  have  behaved  frequently 
in  a  brutal  manner  towards  his  wife  and  his  employes.  About 
five  weeks  ago  he  was  thrown  from  a  trap,  and  sustained  a 
fracture  of  the  right  leg.  Symptoms  of  insanity  were  first 
observed  while  he  was  confined  to  bed  with  the  broken  leg. 

On  admission,  there  was  an  ununited  fracture  of  the  right 
leg.  The  left  leg  had  been  amputated  at  the  junction  of  the 
upper  and  middle  third  of  the  thigh. 

The  case  was  an  ordinary  one  of  general  paralysis,  and 
death  from  exhaustion  occurred  on  IMarch  25th,  the  fatal 
termination  being  hastened  by  suppuration  at  the  seat  of 
fracture,  and  by  large  bed-sores. 

At  the  autopsy,  26  hours  after  death,  the  fractured  ends 
were  found  necrosed  ;  the  surrounding  tissues  were  infiltrated 
with  pus ;  there  was  fibroid  induration  of  the  lungs,  and  deep 
congestion  of  the  lower  lobes ;  there  was  slight  atheroma  of 
the  aorta  ;  the  kidneys  were  slightly  cirrhosed. 

The  brain  showed  the  appearances  ordinarily  met  with  in  a 
moderately  marked  advanced  stage  of  general  paralysis,  viz. 
atrophy,  excess  of  serum  (five  ounces  being  collected),  opaque, 
thickened  and  tough  membranes,  with  cortical  adhesions  of 
small  superficial  extent  and  slight  depth. 

The  ascending  parietal  convolution  and  the  postero-parietal 
lobule  of  the  right  side  were  smaller  than  those  of  the  left. 
I'he  right  ascending  frontal  was  crossed  at  l^^  in.  from  the 
longitudinal  fissure  by  a  deep  sulcus.  Its  knee  was  much 
smaller  than  that  of  the  opposite  side.     A  naked-eye  examina- 
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tion  revealed  nothing   abnormal   in   the   basal  ganglia,   the 
cerebellum,  the  pons  and  medulla. 

In  sections  taken  from  the  ascending  frontal,  the  ascending 
parietal,  and  the  postero-parietal  lobule  of  the  right  side  the 
cortex  is  seen  to  be  of  average  depth,  and  the  different  layers 
of  cells  to  be  distinct.  The  nerve-cells  do  not  appear  to  be 
diminished  either  in  size  or  in  number ;  some  of  them  show 
pigmentary  degeneration,  and  the  ground  substance  is  more 
deeply  stained  than  occurs  in  the  normal  condition,  these 
changes  being  similar  to  those  usually  met  with  in  general 
paralysis,  and  may  probably  have  no  relation  to  the  loss  of 
the  left  lower  extremity. 

Spinal  Cord. — In  the  cervical  and  dorsal  regions  there  is  no 
appreciable  difference  in  the  grey  or  white  matter  of  opposite 
sides.  The  cells  are  equally  numerous,  and  have  under- 
gone degeneration  to  a  similar  extent.  The  white  matter  is 
healthy. 

In  the  dorso-lumbar  region  no  decided  difference  in  the 
two  sides  can  be  detected.  At  the  thickest  part  of  the  lumbar 
enlargement  a  difference  in  size  of  the  anterior  cornua  is 
observable,  the  right  being  the  larger.  Microscopically,  the 
cells  of  the  right  side  are  found  to  be  a  little  more  numerous 
than  those  of  the  left. 

About  one  inch  from  the  lower  extremity  of  the  cord,  a 
difference  in  the  sectional  area  of  the  grey  matter  of  the  two 
sides  is  obvious,  the  transverse  measurement  of  the  right 
anterior  cornu  being  to  that  of  the  left  in  the  proportion  of 
3  to  2.  From  this  level  downwards  the  difference  diminishes, 
but  can  still  be  seen  even  when  the  diameter  of  the  cord  does 
not  exceed  a  line.  The  right  posterior  cornu  is  very  slightly 
larger  than  the  left. 

At  the  level  at  which  the  difference  in  size  of  the  anterior 
cornua  is  most  marked,  a  still  more  obvious  difference  in  the 
number  and  size  of  the  cells  is  seen  upon  microscopic  examina- 
tion, about  15  to  18  fairly  plump  cells  being  present  in  a 
transverse  section  on  the  left  side,  whereas  there  are  about 
40  to  45  on  the  right ;  moreover,  the  majority  of  those 
on  the  lett  side  are  distinctly  smaller  than  those  on  the 
right,  so  that  if  the  30  largest  cells  in  both  cornua  be 
taken,  about  24  or  25  will  belong  to  the  right  side.  The 
antero-lateral  and  postero-lateral  groups  are  those  in  which 
the  difference  is  most  evident.  No  morbid  change  is  detected 
in  the  white  matter.  Near  the  lower  extremity  of  the  cord 
it  is  ragged  and  ill-stained,  probably  owing  to  its  having  been 
sodden  with  serum. 

Throughout  the  cord,  side  by  side  with  cells  which  appear 
perfectly  Iiealthy,  are  numerous  cells  which  have  undergone 
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pigmentary  degeneration.  Some  of  these  appear  to  bo  of 
normal  size,  and  show  a  distinct  cell-wall  with  numerous 
well-stained  processes ;  but  in  place  of  healthy  protoplasm, 
which  readily  takes  up  most  staining  reagents,  the  greater 
part  of  the  interior  of  the  cell  is  occupied  by  yellow  granular 
pigment,  which  does  not  stain  at  all,  or  but  very  ftiintly. 
Other  cells  have  a  rounded  outline,  and  are  frequently  pear- 
shaped,  and  appear  swollen,  from  the  presence  of  a  mass  of 
pigment,  wliile  the  very  small  amount  of  healthy  protoplasm 
which  remains  appears  as  if  pushed  away  to  the  narrow  end 
of  the  cell,  from  which  a  well-stained  process  is  usually  seen 
to  extend,  the  other  processes  being  faintly  stained,  or  in- 
visible. Other  cells  show  a  cell-wall  enclosing  nothing  but 
coarsely  granular  pigment,  and  have  only  few  and  feebly- 
stained  processes.  These  cells  are  generally,  but  not  always, 
smaller  than  the  more  healthy  cells  in  their  immediate 
neighbourhood.  Finally,  there  are  found  masses  of  pigment, 
with  neither  protoplasm  nor  processes,  and  these  are  in  all 
probability  the  remains  of  cells  which  have  entirely  lost  their 
function.  These  extremely  degenerate  elements  are  much 
more  numerous  in  the  lumbar  region,  and  on  the  left  side ;  but 
judging  from  their  number  in  this  situation,  it  is  probable 
that  here  some  cells  have  disappeared  entirely,  so  as  to  leave 
no  trace  behind. 

Within  the  cord,  the  fibres  of  the  anterior  nerve -roots  seem 
to  be  more  numerous  on  the  right  than  on  the  left  side,  at  the 
level  at  which  atrophy  is  well-marked.  Among  the  fibres  of 
the  left  side  are  here  and  there  to  be  seen  axis  cylinders, 
represented  by  a  line  of  dots  or  by  a  row  of  short  irregular 
broken  lines,  and  deeply-stained  granular  masses  are  also 
found  in  this  situation,  which  probably  represent  degenerate 
fibres. 

Transverse  section  of  the  left  anterior  crural  nerve  show 
bundles  of  very  fine  nerve-fibres  scattered  irregularly  between 
healthy  fibres.  These  fine  fibres  are  seldom  isolated.  They 
occur  in  groups  containing  from  two  or  three  up  to  thirty  or 
forty,  and  the  groups  appear,  on  section,  of  the  most  varied 
shape.  Some  of  the  fasciculi  contain  more  of  the  fine  fibres 
than  others  do ;  none  appear  to  be  quite  free.  The  fine 
fibres  stain  much  more  deeply  than  the  healthy  ones.  Their 
diminished  size  appears  to  be  due  mainly  to  a  much-attenuated 
medullary  sheath.  Their  diameter  varies  considerably,  but 
the  majority  are  about  one-third  or  one-fourth  that  of  the 
healthy  fibres.  A  large  amount  of  adipose  tissue  exists  be- 
tween the  fasciculi.  It  is  to  be  regretted  that  the  left  anterior 
crural  nerve  was  the  only  one  preserved. 


A  CASE  OF  ACUTE  MANIA,  IN  WHICH  THERE 
WAS  COMPLETE  REMISSION  OF  THE  SYMP- 
TOMS   DURING  A  TEMPORARY  PLUGGING  OF 

THE  SINUSES. 

BY   T.    BULKELEY   IIYSLOP, 

Deputy  Tathohxjist,  and  Assistant  Medical  Officert  West  Riding  Asylum, 
Wukejield. 

M.  S.,  pet.  41,  married,  housewife,  admitted  into  the  West 
Riding  Asyhim,  July  1882,  suffering  from  an  attack  of  acute 
mania. 

The  attack  began  a  week  previous  to  admission,  to  account 
for  which  there  was  no  special  illness,  shock  or  trouble. 

About  sixteen  months  before,  she  had  been  confined,  and 
had  suckled  her  child  up  to  the  date  of  the  jiresent  illness. 
She  was  of  good  moral  character,  and  a  steady  hard-working 
woman. 

She  is  said  to  have  suffered  from  depression  and  nervous- 
ness for  some  weeks  before  admission.  She  has  had  ten 
children,  seven  of  whom  are  alive  and  well.  After  her  last 
confinement,  catamenia  were  regular. 

Family  History. — A  maternal  uncle  died  in  this  asylum, 
and  her  grandfather  died  insane.  No  history  of  epilepsy, 
apoplexy,  or  phthisis. 

On  admission,  the  patient  was  in  a  state  of  acute  maniacal 
excitement;  she  struggled  incessantly,  and  was  quite  inco- 
herent and  hoarse  from  continuous  raving.  She  was  the 
subject  of  delusions,  stating  that  there  Avas  war  in  the  village 
where  she  lived,  and  wildly  shouted,  "  John  the  Baptist  is 
my  son."  She  appeared  alarmed  at  times,  and  would  cry  out 
that  the  children  in  the  house  were  being  killed. 

Her  physical  condition  was  fairly  g^od,  pupils  equal.  The 
right  mamma  was  larger  than  the  left. 

For  some  weeks  after  admission  the  patient  continued  in 
the  same  state  of  restlessness  and  maniacal  excitement,  causing 
her  to  become  pale,  anaemic,  and  much  reduced. 

August  Will. — There  was  noticed  an  appearance  of  redness 
and  fulness  of  the  left  ear,  which  was  found  to  be  hot,  and 
suo-gestive  of  commencing  hematoma  auris. 

"^Septemher  Vlth. — The  left   ear  commenced   to   shrink,  but 
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li.Tinatoma  of  tlie  right  ear  had  developed.  The  patient  was 
more  excited  than  ever,  continually  abusing  those  around  her, 
wrestling  with  the  attendants,  and  violent  to  every  one  that 
ap])roached  her. 

January  15fh. — A  marked  change  came  over  the  patient. 
She  became  suddenly  quiet  and  composed,  talking  in  a 
rational  manner,  and  sliowing  no  sign  of  mental  weakness. 
She  was  slightly  feverish,  however,  with  a  throbbing  pulse, 
and^  there  was  noticed  in  the  region  of  the  parotid  gland  a 
distinct  swelling  and  tenderness. 

16th. — The  parotid  swelling  was  found  to  have  subsided, 
but  over  the  mastoid  cells  on  the  right  side  a  painless 
tumefaction  had  appeared.  There  was  also  in  the  right 
orbital  region  a  general  puffy  and  oedematous  condition.  She 
complained  of  occipital  headache. 

18^A. — The  swelling  in  the  orbital  region  was  considerably 
diminished,  and  the  patient  still  continued  quiet  and  rational. 
She  complained,  however,  of  jDain  in  her  throat,  which  was 
found  to  be  slightly  congested. 

Februarij  2nd. — The  osdematous  condition  was  found  to  have 
quite  subsided,  and  the  tumefaction  over  the  mastoid  cells  had 
completely  disappeared,  whilst  the  patient  herself  had  just  as 
suddenly  relapsed  into  her  old  ways  of  disorderly  excitement. 
She  was  garrulous  and  abusive  as  formerly,  and  in  much  the 
same  state  of  persistent  excitement  she  has  continued  up  to 
the  present  time,  taking  her  food  badly  and  sleeping  little, 
whilst  her  physical  condition  has  become  much  reduced. 

It  is  of  interest  to  note  in  this  case,  that  the  sudden  re- 
mission of  the  maniacal  symptoms  coincided  in  point  of  time 
with  the  appearance  of  the  cedema  of  the  orbital  region,  and 
over  the  mastoid  cells ;  whilst  the  disappearance  of  this  osdema 
was  attended  with  just  as  sudden  a  relapse  into  the  maniacal 
state. 
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The  hroad  outlines  of  our  knowledge  of  the  nerve  tracts  of  the 
spinal  cord,  we  owe  very  largely  to  the  observations  on  degenera- 
tion, made  by  Turck^  in  1851  to  1853,  and  by  Bouchard-  in  1866. 
Since  1866  there  have  been  many  observations  confirming  in  the 
main  the  results  of  Bouchard,  but  new  results  have  come  slowly 
and  sparsely.  The  principal  addiiional  facts  are  perhaps  those 
noted  by  Schiefferdecker^  in  1865,  and  by  Singer'*  in  1881.  The 
general  acceptance  of  these  results  is  due  chiefly  to  the  work  of 
Flechsig^  in  1876,  on  the  times  at  which  the  various  nerve-fibres 
in   the   spinal    cord   acquire    their    medulla.      The    degeneration 

»  Tiirck,  'Sitzungsb.  d.  Wiener  Akad.,'  Bd.  vi.  p.  288,  1851;  Bd.  xi.  p.  93, 
1853  ;  also  iu  Bd.  xiv.  p.  329,  1855. 

2  Bouohard,  'Archive.s  Ge'ne'rales  de  Me'decine,'  vi.  ser.  t.  vii.  pp.  272,  411, 
561;  t.  viii.  p.  273(1866). 

3  Schiefferdecker,  '  Virchow's  ArcLiv,'  Bd.  67,  p.  542.  (1876). 

*  Singer,  '  Sitzungsb.  d.  Wiener  Akad.'  Bd.  83,  p.  390,  (18S1). 
^  Flechsig,  '  Die  Leitungsbahneu  im  Gebirn  u.  Eiickonmark  des  Menscben,' 
(Leipzig)  1876. 


CRITICAL  DIGESTS.  93 

method  and  Flcchsig's  method  gave  similar  results,  and  the  mass 
of  detailed  information  brought  forward  by  Fleclisig  prodiiccd  a 
belief  not  accorded  to  the  previous  observations  on  degeneration. 
Moreover,  Flechsig's  description  was  much  more  complete  than 
that  of  his  predecessors. 

But  there  still  remain  many  points  undetermined.  I  propose  in 
the  following  paper  to  discuss  these  points  on  the  basis  of  the 
observations  made  in  1884  and  in  1885.  In  doing  so  it  will  be 
necessary,  for  tlie  sake  of  clearness,  to  refer  to  many  of  the  earlier 
observations. 

We  will  first  take  the  changes  which  can  be  observed  in 
secondary  degeneration,  since  some  of  the  discrepancies  between 
the  accounts  of  different  writers  are  due  to  the  different  methods 
employed,  and  to  the  different  times  after  the  lesion  at  which  the 
coi'd  is  examined. 

The  characters  of  secondary  degeneration  are  the  same,  whether 
it  is  caused  by  lesion  of  the  spinal  cord  or  of  the  brain.  We  will, 
then,  refer  to  cases  of  secondary  degeneration  produced  by  either 
cause.  And  for  convenience  we  will  take  separately  the  changes 
observed  according  as  the  spinal  cord  is,  (1)  cut  across  in  the  fresh 
state  and  examined  straightway;  or  (2)  hardened  in  potassium 
bichromate  or  other  similar  agent  and  then  cut  across  and 
examined ;  or  (3)  hardened,  and  sections  stained  and  examined 
with  the  microscope. 

1.  Spinal  Cord  examined  in  the  fresh  state. — In  a  transverse  section 
of  the  fresh  cord,  the  degenerated  area  has  a  more  milk}'- white 
appearance  than  the  rest  of  the  white  substance ;  this  is  apparently 
due  to  a  change  in  the  medulla  of  the  nerve  fibres.  According  to 
Lowenthal,  this  change  can  be  seen  as  the  result  of  section  of  the 
cord,  or  of  injury  to  the  motor  area  of  the  brain,  at  all  times 
between  three  and  twelve  weeks  after  the  lesion.  His  observa- 
tions on  the  result  of  section  of  the  cord  do  not  extend  beyond 
these  limits.  He  has  made  one  observation  at  an  earlier  date  on 
the  effect  of  cortical  brain  lesion.  The  cord  was  examined  fifteen 
days  after  the  injury.  A  milky-white  spot  was  present  in  the 
lateral  pyramidal  tract  in  the  cervical  region ;  whether  it  was 
present  or  not  in  the  rest  of  the  cord  he  does  not  mention. 

Sherrington  was  unable  to  observe  in  the  dog  the  "  milky " 
degenerative  change  in  the  lateral  pyramidal  tract,  after  injury  to 
the  motor  area  of  the  cortex,  earlier  than  the  fifth  week.  In  three 
to  four  months,  according  to  Sherrington,  the  spot  becomes  less 
white,  and  then  greyish,  at  the  same  time  acquiring  a  more 
transparent  and  gelatinous  look.  This  is  the  state  in  which  it 
has  most  commonly  been  described  in  the  fresh  cord.^  Finally,  it 
becomes  unrecognisable  in  the  fresh  cord,  although  after  the  cord 
is  hardened  it  may  still  readily  be  seen. 

2.  Spinal  Cord  hardened  in  Potassium  Bicliromate. — The  degenerated 
area  in  this  case  appears  as  a  yellowi:?h  spot  of  lighter  tint  than 

*  For  a  resume  of  the  descriptions  "which  have  been  given  of  the  appearance 
of  the  area  of  degeneration  in  the  fresh  cord,  cf.  Lowenthal,  op.  cit.  (3),  p.  84. 
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that  of  the  rest  of  the  cord.  Singer^  obBcrvod  this  in  the 
cerebellar  tracts,  and  in  the  columns  of  Goll  of  the  dog, 
thronghont  the  cord,  twelve  days  alter  section  in  the  lower  dorsal 
region. 

J.owenthal  describes  the  descending  degeneration  as  being  thus 
visible,  thungh  not  very  distinctly,  twenty-one  days  after  hemi- 
section  of  the  cord  of  the  dog  in  the  cervical  region,  and  as  being 
much  more  obvions  three  months  after  the  injury. 

Sherrington  finds  that  after  destruction  of  the  motor  area  of  the 
cortex,  the  yellowish  spot  of  degeneration  is  visible  in  nine  days 
from  the  ]  st  cervical  to  the  2nd  lumbar  nerve-roots ;  but  is,  up 
to  a  limit  of  three  to  six  months,  the  more  distinct  the  longer  the 
degenerative  changes  have  been  going  on.  Tov/ards  the  end  of 
this  time  it  becomes  smaller.  In  degenerations  of  longer  date 
than  six  months  the  change  is  less  distinct.  It  is  not  quite  certain 
whether  long-standing  secondary  degenerations  ever  become  quite 
unrecognisable  in  the  hardened  cord  on  macroscoi^ic  investigation  ; 
they  are,  however,  in  their  later  stages  more  easily  recognised 
under  the  microscope. 

3.  Examination  of  sectiojis  of  the  Spinal  Cord  under  the  Microscope. — 
Homen''^  in  1883  found  in  the  dog  that,  after  hemisection  of  the 
card  in  the  lower  dorsal  region,  degenerating  fibres  were  present 
in  the  cord  seven  days  after  the  injury  both  above  and  below  the 
place  of  section.  In  these  fibres  he  found,  as  a  rule,  the  neural  axis 
(axis  cylinder)  only  affected.  In  eleven  days  the  number  of  fibres 
with  altered  medulla  was  greatly  increased.  In  twenty-one  days 
the  neuroglia  cells  were  more  conspicuous,  and  some  of  the  nerve- 
fibres  had  disappeared.  In  twenty-nine  days  the  general  connec- 
tive tissue-substance  between  the  nerve-fibres  showed  signs  of 
alteration. 

Homen  in  his  more  recent  paper  (5)  again  considers  the  time 
after  hemisection  of  the  cord  at  which  degeneration  can  first  be 
made  out,  and  the  nature  of  the  degenerative  changes.  He  finds 
that  the  degenerative  changes  do  not  begin  at  the  same  time  in 
the  various  nerve  tracts.  In  three  days  altered  fibres  can  be  seen 
in  the  posterior  columns,^  and  can  just  be  made  out  in  the  lateral 
pyramidal  tract ;  in  five  days  the  degeneration  in  the  lateral 
pyramidal  tract  is  distinct ;  in  seven  days  altered  fibres  are 
present  in  the  cerebellar  tract.  Diiring  the  first  few  days  of  the 
degenerative  change,  the  number  of  afiected  fibres  rapidly  in- 
creases ;  how  long  this  increase  goes  on  is  not  stated. 

For  detecting  the  earl}'  stages  of  degeneration  Homen  recom- 
mends staining  with  acid-fuchsin.     As  we  know  from  Schieffer- 

*  Singer,  op.  cit. 

2  Homen,  'Comptes  Rendus,'  No.  23,  1S8B.  Scbiefferdecker  (op.  cil.)  did  not 
find  any  altered  fibres  seven  days  after  section  of  the  cord  of  the  dog  in  the 
lower  dorsal  region  ;  fourteen  days  after  section  altered  fibres  were  present,  the 
medulla  of  the  nerves  stained  slightly,  tlie  neural  axis  stained  less  thau  normal. 
Sherrington  describes  altered  nerve-fibres  in  the  cord  nine  days  after  cortical 
lesion  in  the  dog. 

3  He  finds  that  the  change  is  diiatinct  through  the  whole  of  posterior  column 
above  the  place  of  section. 
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decker  and  others,  the  first  clians^o  seen  in  the  norvo  fibres  is  that 
tlio  neural  axis  becomes  somewhat  swollen  and  f;;rannlar,  and 
stains  loss  than  normal  with  carmine.  Homen  finds  that  acid- 
fnclisin  stains  the  dcf^eneratinf^  nenral  axis  much  more  deeply 
than  the  normal,  and  of  a  dark-red  colour  ;  so  that  the  degoneratino- 
fibres  are  much  more  obvious  than  in  specimens  stained  with 
carmine. 

As  the  myelin  of  the  nerve-fibres  becomes  affected,  it  stains  sli<j;htly  -with 
carmine,  and  becomes  with  diniculty  or  not  at  all  distint^niishable"  from  the 
neural  axis.  When  acid-fuchsin,  or  lia'matoxjdin  after  Wei,!j;ert's  method  Is 
used,  the  inner  part  of  the  myelin  first  blends  with  tlie  neural  axis,  the  outer 
ivart  stainino;  as  before — bright  red  with  acid-fuchsin,  black  with  hematoxylin 
— later,  in  three  to  eight  weeks  in  different  fibres,  the  outer  part  of  the 
myelin  sheath  also  blends  with  the  axis,  forming  a  mass  which  is  nearly 
homogeneous,  and  stains  but  little.  As  this  is  guing  on,  the  fibres  split  up, 
and  tlio  separated  swollen  portions  form  colloid  bodies,  which  are  o-radually 
absorbed. 

Thus  it  appears  that  the  neural  axis  is  first  affected,  then  the 
medulla,  and  lastly  the  connective  tissue.  The  hypertrophy  of 
the  connective  tissue  is  probably  due  to  the  irritative  action  of  the 
substance  of  the  dead  and  disintegrating  nerves. 

That  the  connective  tissue  is  only  secondarily  affected  has  been 
laid  stress  on  by  nearly  all  observers.^  When  a  few  fibres  only 
degenerate,  the  connective  tissue  may  be  unaffected :  in  such  cases 
degeneration  can  only  be  seen  during  the  process  of  breaking  down 
of  the  nerve-fibres ;  if  the  fibres  are  scattered,  the  deo-eneratiou 
can  only  be  seen  under  the  microscope. 

In  the  early  stages  of  connective  tissue  change,  Deiters'  cells  are 
fairly  numerous  and  conspicuous,  and  there  are  many  granular 
cells  and  leucocytes ;  according  to  Bouchard,  the  blood-vessels  are 
atheromatous.  In  the  later  stages  these  characters  laro-ely  dis- 
appear; the  connective  tissue  remains  in  abnormal  amount,  and  is 
usually  said  to  consist  of  a  network  of  fine  fibres.  Sherrino-ton 
and  myself  found  it  to  consist  almost  wholly  of  fine  semi-elastic 
fibres,  not  anastomosing  with  one  another,  and  stainino-  with 
carmine.  We  considered,  too,  that  the  connective-tissue  "  scar  " 
diminished  in  time  in  staining  power,  and  hence  became  more 
difficult  to  recognise. 

The  following  may  be  taken  as  a  rough  summary  of  the  chief  points 
connected  with  the  observation  of  secondary  degeneration,  althou^-h  no  doubt 
several  of  the  statements  are  open  to  discussion.  Secondary  degeneration  is 
best  observed  with  the  microscope  four  to  five  weeks  after  the  injury.  The 
degeneration  can  be  made  out  near  the  lesion  in  a  week  or  less.  It  spreads 
fairly  rapidly — probably  in  less  than  twenty-four  hours — along  the  whole 
course  of  the  nerve-fibres.  It  can  be  earliest  seen  by  the  alteration  in  the 
neural  axis,  a  day  or  two  later  by  the  change  in  the  myelin  sheath  also.  In 
one  to  two  weeks  it  can  be  observed  by  the  eye  in  the  cord  hardened  in 

*  e.(j.  Schiciferdecker,  op.  cit.  Kahler  and  Pick,  '  Arch.  f.  Psychiatrie,'  Bd.  x. 
pp.  179  and  279  (1880);  Schultze,  'Arch.  f.  Psychiatric,'  Bd.  xiv.  p.  358  (1883{  " 
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f  otassinm  bichromate.  In  about  three  weeks  ^  it  can  be  seen  by  the  eye  in  the 
fresh  cord.  U'he  neuroglia  now  begins  to  increase,  and  tlic  nerve-fibres  to  be 
absorbed,  althongli  probably  none  disappear  for  some  weeks.  In  consequence 
of  these  changes,  the  degeneration  is,  from  the  sixth  week  onwards,  more  and 
more  noted  tmdcr  the  microscope  by  the  change  in  the  neuroglia,  and  less 
and  less  by  the  presence  of  altered  nerve-fibres.  In  the  lateral  jiyramidal 
tract  altered  nerve-fibres  are  seen  for  three  to  four  months.  The  length  of 
time  after  the  lesion  during  which  the  area  of  degeneration  can  be  detected 
by  the  "  scar,"  varies  with  the  number  of  fibres  which  have  degenerated ;  in 
the  lateral  pyramidal  tract  the  scar  can  be  seen  lor  a  year,  and  probably  for 
much  longer.  The  dcgenei'ation  can  be  seen  in  the  fresh  cord  for  four  to  five 
months  ;  during  the  last  six  weeks  or  so  of  this  time,  it  changes  from  milky- 
white  to  greyish.  Possibly  in  the  cerebellar  tract  the  change  takes  place 
.  earlier.  In  time  (?  six  months)  no  change  can  be  seen  in  the  fresh  cord.  In 
the  cord  hardened  in  potassium  bichromate,  the  area  of  degeneration  becomes 
more  distinct  for  four  to  six  months ;  later  than  this  it  becomes  less  and  less 
distinct ;  in  the  lateral  pyramidal  tract  it  may  be  seen  ibr  about  a  year.  In 
its  earlier  stage,  the  area  of  degeneration  may  appear  larger  than  it  really  is, 
in  consequence  of  a  spreading  out  of  the  connective  tissue  change  ;  in  its  later 
it  becomes  smaller,  iu  consequence  of  a  retraction  (?  partial  disappearance)  of 
the  connective  tissue. 

Whilst  all  observers  have  paid  considerable  attention  to  the 
time  after  tlie  lesion  at  wliicli  secondary  degeneration  makes  its 
appearance,  comparatively  little  attention  has  been  paid  to  the 
time  at  which  the  degeneration  of  the  nerve  fibres  is  complete. 
But  this  is  a  point  of  some  importance.  According  to  Lowenthal, 
the  degenerating  areas  in  the  region  of  the  lateral  pyramidal 
tract,  which  result  from  sections  of  the  cird  in  the  cervical  region, 
consist  chiefly  of  altered  fibres  three  months  after  the  section.  He 
finds,  too,  that  the  number  of  altered  fibres  is  greater  in  twelve 
weeks  than  in  six,  and  greater  in  six  weeks  than  in  three. 
Sherrington  describes  a  few  altered  fibres  as  being  present  in  the 
lateral  pyramidal  tract  seven  months  after  cortical  lesion.  But 
from  the  descriptions  of  most  observers,  we  should  gather  that 
some  fibres  disappear  altogether  in  about  a  month.  Homen,  in 
three  weeks,  finds  .spaces  from  which  fibres  have  disappeared ;  but 
it  is  not  clear  whether  the  fibres  liad  been  absorbed  from  these 
spaces,  or  simply  dropped  out  of  the  section.  If  fibres  do  dis- 
appear so  early,  and  if  Lowenthal's  statement  regarding  the 
increase  in  the  number  of  altered  fibres  for  two  to  three  months 
after  the  lesion  is  correct,  it  follows  that  some  fibres  have  dis- 
appeared, whilst  others  have  scarcely  begun  to  degenerate.  This 
seems  extremely  unlikely,  if  all  the  fibres  are  undergoing  true 
secondary  degeneration. 

It  seemed  possible  that  there  might  be  some  differences  between 
descending  and  ascending  degeneration  in  these  respects;  but  I 
cannot  find  that  any  one  who  deals  with  both  degenerations 
points  out  any  diffeience.  The  only  clear  statement  as  to  the 
time  of  disappearance  of  nerve-fibres  in  ascending  degenei-ation 
which  I  have  been  able  to  find  is  given  by  Singer.     According  to 

'  In  man  it  is  often  difficult  to  observe  any  change  in  the  fresh  cord  ;  possibly 
this  may  be  on  account  of  the  time  which  elapses  before  the  cord  is  examined. 
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him,  in  young  cL^gs  after  section  of  the  cord  in  the  dorsal  region, 
tlio  nerve-iibios  of  the  cerebellar  tract  and  of  the  medial  part  ot 
the  posterior  column  completely  disappear  in  four  to  five  wiicks. 
In  the  adult  dog,  the  piocess  is  slower  ;  unfortunately  he  does  not 
say  hoAV  much  slower.  There  seems  to  me,  however,  to  be  prima 
facie  ground  for  thinking  that,  at  any  rate  in  the  pyramidal  tract, 
some  fibres  do  not  begin  to  degenerate  until  several  weeks  aftei 
section  of  the  cord. 

Turning  now  to  the  nerve-tracts  in  the  cord,  we  may  first 
consider — 

The  Pj/ramidal  Trae/s.— Flechsig  mentions  that  in  the  lateral 
pyramidal  tracts  there  are  a  certain  numl^er  of  fibres  which  do  not 
ct)me  fiom  the  opposite  pyramid.  But  in  addition  to  these  fil)res, 
it  is  probable  that  the  lateral  pj^ramidal  tract,  as  described  by 
Flechsig,  contains  luaaiy  other  fibres  which  do  not  belong  to  this 
tract. 

Bouchard  in  1866  noticed  that  in  man,  the  descending 
degeneration  in  the  lateral  column  was  considerably  greater  after 
injury  to  the  medulla  than  after  injury  higher  up  in  the  brain. 

Bouchard^  describes  the  area  of  degeneration  which  appears  in  the  cord 
in  the  posterior  y>art  of  the  lateral  column  after  injury  to  the  medulla,  as 
extending  to  the  sm-face.  Since  the  cerebellar  tract  occupies  the  periphery 
of  this  part  of  the  cord,  and  does  not  undergo  descending  degeneration, 
Bouchard's  statement  regarding  the  peripheral  strip  probably  rests  on  a  mis- 
interpretation of  the  apjiearance.  According  to  Schiefferdecker,  the  sclerosis 
may  extend  beyond  the  area  of  the  degenerated  fibres ;  to  this  the  sclerosis 
seen  by  Bouchard  at  the  periphery  of  the  cord  was  probably  due. 

The  fibres  which  degenerated  after  injury  to  the  medulla,  but 
not  after  injury  to  the  lirain,  were  situated  on  the  lateral  border  of 
the  pyramidal  tract.  These  fibres  he  called  "  fibres  commissurales 
anterieures  longues."  This  observation  has  j)assed  with  little  or 
no  notice. 

A  somewhat  similar  difi'erence,  however,  is  described  hy 
Lowenthal,  as  occurring  in  the  dog,  after  section  of  the  cord  in 
the  cervical  region  and  after  removal  of  the  motor  area  of  the 
cortex.  Accoiding  to  Lowenthal,  the  long  commissural  fibres  lie 
between  the  cerebellar  tract  and  the  lat>  ral  pyramidal  tract ;  they 
are  chiefly  large  fibres  ;  whereas,  as  we  know,  the  pyramidal  tract 
fibres,  like  those  of  the  pyramid,  fire  chiefly  moderate-sized  and 
small.  Lowenthal  points  out  also  that,  after  section  of  the  cord  in 
the  cervical  region,  the  degenerated  area  in  the  lateral  column  has 
a  fairly  sharp  boundary  on  its  lateral  edge.  In  degeneration  after 
removal  of  the  cortex  of  the  brain,  this  is  certainly  not  the  case, 
the  degeneration  becomes  quite  diffuse  as  it  aj)proaches  the 
cerebellar  tract. 

Sherrington  also  has  come  to  the  conclusion  that,  at  any  rate  in 
the  cervical  region  of  the  cord,  the  real  pyramidal  tract  occupies 
a  "part  only  of  the  pyramidal  tract  as  figured  by  Flechsig,  This 
conclusion   is,   however,  based  upon  a  comparison  of  the  area  of 

'  Bouchard,  op.  cit.  t.  vi.  p.  .570. 
VOL.    IX.  H 
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degeneration  wliicli  he  obtains  in  the  dog,  with  the  area  of  non- 
niedulhited  fihi-cs  seen  in  the  developing  cord  of  the  ape,  and  with 
tlie  area  of  the  pyramidal  tract  as  given  by  Flechsig  in  the  cord 
of  man.  Tlie  basis  is  somewhat  uncertain.  Proceeding,  however, 
in  this  way,  he  concludes  that  the  ventral  and  the  latero-dorsal 
parts  of  Flechsig's  pyramidal  tract  do  not  degenerate  from 
cortical  lesions,  and  hence  are  not  continuations  of  the  pyramid 
fibres. 

On  the  whole,  it  seems  probable  that  the  pyramidal  tract  is 
much  smaller  than  that  given  by  Flechsig,  that  it  does  not  form  a 
comjiact  bundle  of  fibres,  but  on  its  anterior  (ventral),  lateral  and 
.  posterior  (dorsal)  bordeis,  it  becomes  diffuse,  its  fibres  being  mixed 
witli  other  fibres,  many  of  which,  especially  on  its  lateral  border, 
degenerate  on  section  of  the  spinal  cord.  In  its  inner  (mesial)  side 
its  fibres,  as  described  by  Flechsig,  become  mixed  with  the  small 
fibres  of  the  "  boundary  layer."  It  will  be  noticed  that,  as  far  as 
Lowenthal's  experiments  extend,  the  "  anterior  long  commissural 
fibres"  might  be  "commissural"^  fibies  of  the  cord.  From  Bouchard, 
however,  we  should  conclude  that  they  run  from  the  medulla  to 
the  various  segments  of  the  cord,  and  hence  we  might  call  it  the 
descending  medullary  tract. 

Bilateral  Degeneration  of  Lateral  Pyramidal  Tract  in  consequence 
of  Unilateral  Cortical  Injury.- — It  has  been  known  for  some  time, 
that  in  man  an  injury  confined  to  one  side  of  the  cord,  might 
cause  a  degeneration  in  the  lateral  pyramidal  tract  of  the  opposite 
as  well  as  in  that  of  the  same  side  of  the  cord.  Charcot-  suggested 
as  an  explanation  of  this,  that  part  of  the  lateral  pyramidal  tract 
crossed  in  the  anterior  commissure,  especially  in  the  ujiper  dorsal 
region,  to  the  lateral  tract  of  the  opposite  side.  Thus  the  fibres 
would  first  cross  in  the  pyramidal  decussation,  and  then  again  in 
the  anterior  commissure. 

A  case  of  bilateral  degeneration  in  the  cord  of  the  dog,  as  the 
result  of  unilateral  cortical  injury,  was  described  in  1880  by 
Fran^ois-Franck  and  Pitres.^ 

Moeli*  in  1883  found  after  unilateral  injury  to  the  mid-brain  in 
dogs,  that  besides  the  degeneration  of  the  pyramidal  tract  of  the 
opposite  side  there  was  a  degeneration  of  a  few  scattered  nerve- 
fibres  in  the  pyramidal  tract  of  the  same  side. 

An  instance  in  the  ape  has  also  been  described  by  Schiifer^ 
(1883);  the  examination  was  made  seven  months  after  the  cortical 
injury.  In  the  cervical  region  of  the  cord  there  was  sclerosis  in 
both  lateral  pj^ramidal  tracts,  the  area  of  the  two  sides  being 
aboTit  equal;  but  the  sclerosis  was  less  in  intensity  on  the  same 
side  as  the  lesion,  and  on  this  side  it  could  not  be  traced  beyond 
the  cervical  region. 

'  Cf.  p.  106. 

-  Charcot,  '  Lemons  sur  les  localisations  dans  les  maladies  du  ccrvean  et  de.  la 
moelle,  recuoillies  par  IMM.  Bourneville  ct  Brissaud,'  p.  252  (Paris,  1876-1880). 
3  Francois-Franck  ot  Pitrcs,  '  Progres  Med.'  p.  146  (1880). 
*  Moeli,  'Arch.  f.  Psychiatric,'  xiv.  p.  173  (1883). 
=  Schafer,  '  Jonr.  of  Pliysiologv,'  vol.  iv.  p.  324  (1883). 
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Tho  bilateral  clcgonoration  of  the  pyramidal  tract  has  received  a 
p;ood  deal  of  attention  from  recent  observers.  In  no  case  apparen tl y 
does  unilateral  brain-injury  cause  degeneration  of  the  opposite 
pyiamid,!  so  that  whilst  one  i)yramid  only  degenerates,  there  is 
degeneration  in  tho  region  of  both  the  lateral  pyramidal  tracts 
in  the  cord.  We  will,  for  lack  of  a  better  term,  call  the  degenera- 
tion which  occurs  on  tho  side  of  the  cord  opposite  to  the  sound 
pynunid  tho  re-crossed  degeneration.- 

_  Pitres  examined  tho  spinal  cord  in  forty  cases  of  unilateral  brain- 
injury  in  man.  In  ten  of  these  there  was  on  both  sides  sclerosis 
ot  the  lateral  pyramidal  tracts.  In  sumo  cases  this  could  only  be 
made  out  on  microscopical  examination.  In  six  out  of  the  ten 
cases  tho  sclerosis  was  symmetrical  and  equal  on  the  two  sides 
and  on  both  sides  it  occupied  a  larger  area,  chiefly  in  tho  ventral 
direction,  than  that  occupied  when  sclerosis  occurred  on  one  side 
only.  In  the  remaining  four  cases  the  re-crossed  degeneration 
was  of  less  intensity  than  that  of  the  opposite  side.  Accordino-  to 
1  itres,  the  re-crossed  degeneration  stretches  throughout  the  cord 
reaching  the  surface  of  the  cord  in  the  lumbar  region.  No  relation 
could  be  made  out  between  the  presence  or  absence  of  a  re-crossed 
degeneration,  and  tlie  presence  or  absence  of  a  degeneration  in  the 
medial  part  of  the  anterior  column  (the  direct  pyramidal  tract 
iurck  s  column).  In  six  cases  the  direct  pyramidal  tracts  showed 
some  sclerosis ;  this,  whilst  varying  in  amount,  was  in  all  cases 
slight,  and  m  one  case  only  could  it  be  traced  in  the  lower  dorsal 
and  in  the  lumbar  region.  In  three  cases  there  was  sclerosis  in 
both  direct  pyramidal  tracts.^ 

Pitres  considers  the  re-crossed  degeneration  to  be  due  to  the 
oegeneration  of  fibies  coming  from  the  pyramid  of  the  same  side  • 
t.e.  he  extends  to  these  fibres  the  view  advanced  by  Bouchard  and 
by  Flechsig  with  regard  to  the  direct  pyramidal  tract. 

There  are  on  this  view  four  ways  by  which  the  fibres  of  each 
pyramid  can  proceed  to  their  ending  in  the  cord.  They  proceed 
along  (1)  the  lateral  pyiamidal  tracts  of  the  opposite  side;  (2)  the 
lateral  pyramidal  tract  of  the  same  side;  (3)  the  direct  pyramidal 
tract  of  the  same  side;  (4)  the  direct  pyramidal  tract  of  the 
opposite  side.  Most  commonly  ail  the  fibies  take  the  first  course  • 
not  infrequently  they  run  both  in  the  first  and  second  courses  ;  less 
Irequently  some  fibres  proceed  by  the  third,  the  greater  number 
running  either  in  the  first  or  in  the  first  and  second  course;  rarely 
some  fibres  may  in  addition  take  the  fourth  course.  If  this 
despnption  is  the  true  one,  the  term  "  re-crossed  "  degeneration 
which  I  have  used  above,  is  obviously  inapplicable ;  but  there  are 

'According  to  Sherrington  a  few  scattered  degenerating  fibres  maybe  present 
in  the  opposite  pyramid.  But  I  gather  from  his  description  that  the  number  of 
these  IS  whol  y  insufficient  to  account  for  the  degeneration  in  tlie  cord. 

-  ihis  imphes  tliat  the  deoeneration  is  the  consequence  of  a  previous  de'^ene- 
ration  on  the  opposite  side  of  tlie  cord— a  view  which  though  probably  is  not 
proved ;  the  term  '•  re-crossed  pyramidal  tract  "  used  by  Sherrington,  is,  however 
sua  R-ss  satisfactory.     A  neutral  term  would  have  been  best,  but  1  could  think 

'  In  all  of  tliese  cases  the  degeneration  had  advanced  to  the  stage  of  sclerosis. 

H    2 
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reasons,  which  will  bo  mentioned  later,  against  accepting  Pities' 
views.  Charcot's  suggestion,  that  the  fibies  of  one  lateral  tract 
cross  to  the  other  by  the  anterior  commissure  has,  as  I'itres  points 
out,  no  satisfactory  basis,  for  no  degenerated  fibres  have  as  yet 
been  described  as  occurring  in  the  anterior  commissure. 

Bilateral  degeneration  in  dogs  aftt^r  unilateral  cortic  d  injury 
has  been  described  both  by  Liiwenthal  and  l)y  Sherrington. 

Lowenthal  mentions  it  as  occurring  in  two  out  of  about  twenty 
cases.^  In  each  of  the  two  the  degeneration  (sclerosis)  was  diffuse, 
and  could  not  be  traced  farther  than  the  mid-dorsal  region. 
Sheriington  found  bilateral  degeneration  in  each  of  twelve  cases 
observed  three  to  twelve  months  after  tlie  lesion,  but  found 
unilateral  degeneration  only,  in  two  cases  observed  seven  and 
fourteen  days  respectively  after  the  lesion.  The  re-crossed 
degeneration  appeared  to  him  to  be  always  somewhat  less 
advanced  than  the  degeneration  on  the  opposite  side  of  the  cord. 
Hence  he  concludes  that  the  re-crossed  degeneration  begins  three 
or  more  weeks  after  the  degeneration  in  the  opposite  lateral 
pyramidal  tract.  The  conclusion  is  somewhat  hasty ;  for  in  the 
two  cases  in  which  re-crossed  degeneration  was  absent,  it  might 
not  have  occurred  had  the  animal  been  kept  alive;  and  further, 
Sherrington  does  not  appear  to  be  quite  certain  that  the  nerve- 
hbres  in  the  recrossed  degeneration  were  really  in  an  earlier  stage 
of  degeneration  than  those  on  the  opposite  side  of  the  cord.  It 
may  be  noted,  however,  that  if  his  conclusion  is  right,  it  disposes 
at  once  of  the  views  both  of  Charcot  and  of  Pitres  as  to  the  oiigin 
of  the  fibres  in  the  re-ciossed  degeneration  ;  for  if  the  fibres  which 
are  affected  in  the  re-crossed  degeneration  were  directly  con- 
tinuous with  the  pyramid  fibres,  they  would  certainly  not 
degenerate  weeks  later  than  the  rest  of  the  pyramid  fibres  in  the 
lateral  pyramidal  tract. 

Sherrington  also  finds  that  the  re-crossed  degeneration  does  not 
usually  diminish  regularly  in  its  course  down  the  cord,  but  is 
greater  in  the  upper  lumbar  and  lower  dorsal  region  than  in  the 
mid-dorsal  legion,  and  is  commonly  greater  between  the  third  to 
seventh  cervical  nerve-roots — where,  indeed,  it  is  earliest  seen— 
than  between  the  first  to  third  cervical  nerve-roots.  If  this  is  the 
case,  the  bilatt  ral  degeneration  cannot  be  due  to  a  crossed  and  an 
uncrossed  portion  of  the  p^a-amid,  and  the  re-crossed  degeneration 
cannot  be  due  to  pyramid  fibres.  It  is  on  this  account  that  I  have 
used  the  term  "  re-crossed  degeneration." 

If  the  pyramids  send  no  fibres  to  the  lateral  column  of  theii'  own 
side,  some  other  explanation  of  bilateral  degeneration  must  be 
sought  for.  Let  lis  consider  in  what  other  way  it  could  be  brought 
about.  Since  in  the  dog  there  is  no  evidence  of  a  direct  pyramidal 
tract,  we  have  for  the  dog  the  simple  scheme,  that  all  the  pyramid 
fibres  running  to  the  cord  decussate  in  the  pyramidal  decussation, 
and  run  down  the  cord  in  the  lateral  pyramidal  tract  of  the  opposite 

'  It  may  be  noticed  that  Homen  (1883),  in  his  account  of  the  effects  of 
lieniisecticn  of  the  cord  in  the  dog,  niakes  no  mention  of  bilateral  degeneration. 
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side.  Since  these  fibres  end  in  the  grey  substance  of  the  ccjrd,  it 
is  (luite  possible  that  their  degeneration  shonltl  cause  more  or  less 
])rononnced  degeneration  in  some  parts  of  the  grey  substance. 
.Vnd  in  fact  one  or  two  cases  have  been  described  of  atrophy  of 
culls  in  the  anterior  cornii  in  consequence  of  degeneration  of  the 
lateral  pyramidal  tract,  and  of  atrophy  of  Clarke's  column  in 
conse(|uenco.  of  degeneration  of  the  posterior  roots.  And  there  is 
Houie  evidence  that  in  man  the  grey  substance  in  lateral  sclerosis 
is  not  infi-equeiitly  affected  in  a  less  degree  ;  for  on  the  non- 
hemiplegic  side  it  is  not  uncommon  to  find  increase  of  reflexes,  or 
general  weakness  without  any  discernible  change  in  the  columns 
of  that  side  of  the  cord.  These  cases,  although  admitting  of  other 
explanation  (see  below),  are  most  satisfactorily  explain' d  by 
supposing  that  the  grey  subsfance  of  the  cord  has  been  affected 
by  the  degeneration  of  the  pyramid  fibres.  If  the  change  pro- 
ceeds further  than  this,  viz.  to  degeneration,  it  is  to  be  expected 
that  some  fibres  proceeding  from  the  grey  substance  to  the 
columns  of  the  cord,  i.e.  connecting  fibres,  will  degenerate.  Such 
fibres,  we  may  fairly  conclude — bearing  in  mind  the  assumption 
with  which  we  started — are  the  fibres  of  the  re-cross'jd  degene- 
ration. 

But  if  the  disappearance  of  the  pyramid  fibres  on  one  side  can 
affect  the  grey  substance  sufficiently  to  lead  to  the  degeneration  of 
connecting  fibres  on  the  opposite  side,  we  should  certainly  expect 
that  it  would  cause  some  degeneration  of  connecting  fibres  on  its 
own  side.  There  seems  to  me  to  be  some  evidence  that  this  does 
take  place.  "VVe  have  seen  above  (p.  97),  that  there  is  some  rea^^on 
to  believe  that  within  the  area  of  the  lateral  pyramidal  tract  some 
fibies  show  signs  of  degeneration  very  much  earlier  than  others. 
'This  is  not  easy  to  explain,  if  all  the  fibres  are  the  di7ect  con- 
tinuation of  the  fibres  of  the  pyramiil  ;  whereas  if  the  filjres  which 
;ire  first  affected  are  pyramid  fibres,  and  the  later  ones  connecting 
filires  of  the  cord,  the  protracted  perioil  of  degeneration  presents 
no  difficulty. 

Sherrington  and  myself  have  used  the  term  "  tertiary  "  (cf.  p.  107) 
to  denote  that  degeneration  which  is  brought  about  by  a  change  in 
giej'  substance  as  a  consequence  of  nerve-fibres  in  it  degenerating. 
We  might  then  state  the  conclusions  of  the  foregoing  argument 
in  the  following  wa}' :  injury  to  one  lateral  column  of  the  cord  (or 
unilateral  injury  to  the  motor  area  of  the  brain)  causes  secondary 
degeneration  in  the  crossed  pyramidal  tract,  and  not  infrequently 
tertiary  degeneiation  of  connecting  fibres  of  the  cord  within  the 
area  of  both  crossed  pyramidal  tracts. 

T  his  view  affords  a  basis  for  understanding  how  the  re-crossed 
degeneration  can,  as  described  by  Sherrington,  be  greater  in  the 
lower  dorsal  than  in  the  mid-dorsal  region;  why  it  occurs  later 
than  the  '  normal '  degeneration  ;  why  on  both  t.ides  of  the  cord 
fibres  in  an  early  state  of  degeneration  are  found  long  after  the 
injury;  and  why  in  bilateral  degeneration  the  area  is  often,  as 
described  by  Pitrts,  greater  than  in  unilateral  degeneration.  It 
doLS  not  satisfactorily  explain  ho\\  the  sclerosis  can  be — as  desciibed 
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by  Pities  in  certain  cases — equal  in  intensity  on  tlic  two  sides  of 
the  cord. 

But  vvitli  all  tliis  it  must  not  bo  forj^otteu  tbat  the  statemcnis 
on  which  the  view  rests  require  confirmation  ;  and  further,  that 
80  far  no  relation  has  been  observed  between  bilateral  degeneration 
and  atrophy  of  grey  substmce.  I  have  stated  the  view  with 
some  fulness,  on  account  of  its  importance,  if  true;  but  I  need 
hardly  say  that  I  regard  the  questions  here  raised  as  at  present 
quite  open. 

One  other  question  of  importance  arises  out  of  bilateral  degenera- 
tion. This  is  whether  each  pyramid  is  connected  with  the  grey 
substance  of  both  sides  of  the  spinal  cord. 

Flechsig,  in  his  "  Plan  dcs  menschlichen  Gehirns,'  figures  the 
"  direct  "  pyramidal  tiact  as  ending  in  the  grey  substance  of  the 
same  side  of  the  cord  ;  those  who  accept  Piti  es'  view  of  the 
meaning  of  bilateral  degeneration  might  consider  that  here,  too, 
each  stt  of  fibres  ends  in  the  grey  substance  of  its  own  side. 

That  is  to  say,  the  extent  of  the  uncrossed  tracts  of  the  pyramid 
would  be  a  measure  of  the  number  of  its  fibies  which  end  in  the 
cord  on  the  same  side  as  it.  The  variability  of  the  course  of  the 
pyramid  fibres  in  the  cord  would  be  associated  with  a  variability 
in  their  termination. 

It  is  clear  that  there  is  no  necessity  that  this  should  be  the  case. 
All  the  fibres  of  one  pyramid  might  run  in  one  lateral  column, 
and  yet  end  in  the  grey  sub>st;ince  of  both  sides  of  the  cord ;  and 
on  the  other  hand,  the  fibres  of  one  pyramid  might  run  in  both 
lateral  and  in  both  anterior  columns,  and  yet  end  in  the  grey 
substance  of  one  side  only  of  the  cord. 

And  that  this  is  the  case  seems  to  me  to  be  in  the  highest  degree 
improbable.  It  requires  a  great  deal  of  evidence  even  to  make  it 
likely  that  the  individuals  of  one  species  vary  so  much,  that  in 
one  the  cortex  of  the  brain  is  connected  with  one  side  only  of  the 
cord,  and  in  another  is  connected  with  both  sides ;  that,  in  fact, 
in  different  individuals  the  end  stations  of  homologous  fibres  aro 
indifferently  on  the  right  or  on  the  left  side  of  the  bod}'. 

AVhat,  then,  is  the  proof  of  this  variation?  It  is  partly  that 
the  pyramid  fibres  are  said  to  vary  in  their  course  in  the  cord ; 
this,  even  if  we  accept  the  fact,  is,  as  I  have  said,  no  proof  at  all. 
It  is  partly  that  in  some  cases  in  which  a  direct  pyramidal  tract 
has  been  found,  there  has  been  weakness  of  body  or  increase  of 
reflexes  on  the  non-hemiplegic  side.  But  this  proves  nothing 
either,  for  the  affection  of  the  non-hemiplegic  side  of  the  body 
often  occurs  without  any  abnormality  being  perceptible  on  that 
side  of  the  cord. 

'Ilie  proi)f  of  the  variation  is  then  of  the  most  tenuous  character, 
and  bearing  in  mind  the  objections  to  it  on  general  grounds,  we 
may  safely  regard  it  as  purely  hypothetical. 

And  we  may  go  further,  and  say  that  in  the  present  state  of 
our  knowledge  there  is  little  justification  for  believing  that  the 
pyramid  fibres  end  on  both  sides  of  the  cord.  For  in  ceitain  cases 
of  hemiplegia  froui   cortical   lesion,  no  clinical  symptoms  can  be 
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observed  on  the  non-hemiplegic  side,  so  tliat  wo  must  coiicludo 
that  the  pyramid  fibres  end  on  one  side  only  of  tlio  cord.  AVhen 
clinical  fiyiuj)tonis  are  observed  on  the  non-heniiplegic  side,  they 
are  in  all  i)r«tbability  due  to  an  alteration  of  the  grey  substance, 
brought  altout  by  the  degeneration  of  the  pyramid  fibres. 

The  Posterior   Columns. — Our  knowledge  about  the  direct  con- 
tinuation of  nerve-libre-s  of  the  pcjstorior  roots  of  the  spinal  nerves 
into  the  medulla,  we  owe  chiefly  to  the  observation  of  Bouchard^ 
(186G),  of  Lange-^  (1872),  of  Schult/J'  (1883),  on  man,  and  to  the 
experiments  of  Siniicr'  (1881)  on  dogs.     Schiefrerdeckcr^  (187G) 
Avas    the   first   to    give   a   detailed    description    of   ascending   de- 
geneiation    after   section   of  the  cord   in  dogs.     From  these  and 
other  observatii ins  we  gather  the  following  account  of  the  course 
of  tlie  nerve-fibres  of  the  posterior  root.     Each  posterior  root  on 
entering  the  co:d  forms  the  most  lateral  portion  of  the  posterior 
column,  that  next  tho  gre}'  substance  ;  a  considerable  number  of 
its  fibres  at  once   enter   the    grey  substance,   the    rest   continue 
u})wards,  becoming,  as  they  go,  more  mesially  situated,  in  conse- 
quence of  the  entrance  of  other  nerve-roots,  and   giving  off,  in 
their  course,  fibres  to  the  grey  substance  of  the  cord.     But  not  all 
the  nerve-fibres  end  in  the  cord  ;  some  run  on  to  end  in  the  clava; 
the  course  of  these  fibres  has  been  worked  out  for  the  sacral  and 
lumbar  neives  only.     Trora  what  has  been  said,  it  is  evident  that 
tlie  several  posterior  nerve-roots  form  ascending  laminaa  of  fibres, 
so  that  in  the  upper  lumbar  region  the  nei*ve-root  which  has  last 
entered  forms  a  lamina  in  contact  with   the  posterior  cornu,  and 
each  nerve-root  below  this  forms  a  lamina  immediately  mesial  to 
that  of  the  one  above  it,  the  meso  dorsal   angle  of  the   posterior 
column  being  occupied  by  fibres  from  the  last  sacral  nerve.     As 
these  laminas  ascend  in  the   cord,  they  give  oft'  at  intervals,  and 
chiefly  in  the  dorsal  region,  a  considerable  number  of  their  fibres 
to  the  grey  substance  of  the  cord.     In  the  cervical  region  of  the 
cord  all  the  fibres  which  have  reached  it  from  the  lumbar   and 
sacral  nerve-roots  are  found  in  Goll's  column  occupying  the  same 
relative    position   as   they   occupied    lower   down.      These   fibres, 
without  much  diminution  in  number,  run  on  to  the  medulla,  and 
end   in    the   cells  of  the   clava ;    they    form   thus   an   ascending 
medullary  tract. 

Hence  then,  broadly  speaking,  the  nearer  the  mesial  part  of  the 
posterior  column  is  to  the  medulla,  the  more  completely  does  it 
become  an  ascending  medullary  tract,  and  the  less  dues  it  consist 
of  cord  fibres  simply  ascending  from  the  posterior  roots.  It 
seems  to  me  proliable  that  it  is  on  this  account  that  in  the  develop- 
ing cord — as  described  by  Flechsig — there  is  in  the  dorsal  cord  no 
area  of  fibres  in  which  the  medulla  is  developed  late,  to  correspond 
to   Goll's  column   in   the  cervical  cord.     At  the    same  time,  one 

'  Bouchard,  op.  cit.  t.  vi.  p.  463. 

^  Lange,  'Schmidt's  Jahrb.  d.  ges.  Mediciu,'  1S72,  p.  281. 

^  Schultz,  'Arch.  f.  Psychiatric,'  Bd.  xiv. 

*  Singer,  op.  cit. 

^  Schiefitcrdcckcr,  op.  ciL  p.  589. 
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would  expect  that  further  observation  on  the  time  of  development 
of  the  medulla  of  the  nerve-fibres  would  enable  the  ascending 
medullary  to  l)o  distinguished  from  the  ascending  spinal  fibres  in 
all  regions  of  the  cord.  Schieiferdecker  and  Singer  with  some 
reservations,  and  Schultze  unreservedly,  consider  Golls  column 
to  be  made  up  of  fibres  which  come  from  the  sacral,  the  lumbar 
ami  perhaps  from  the  lower  dorsal  region.  The  corresponding 
fibres  of  the  upper  part  of  the  c<jrd  they  apparently  consider 
run  in  Burdach's  column.  Since  there  are  ascending  medullary 
fibres  in  the  lower  nerve-rools,  we  may  take  it  as  certain 
that  there  are  similar  fil)res  and  of  similar  function  in  the 
upper  nerve-roots  also.  On  the  above  view  then,  Goll's  column 
*  contains  medullary  fibres  from  the  lower  part  of  the  body,  and 
Burdach's  column  contains  medullary  and  s])inal  fibres  from  the 
upper  part  of  the  body.  The  medullary  fibres  of  Goll's  cokiran 
end  in  the  nucleus  of  the  funiculus  gracilis ;  the  fibres  of  similar 
function  in  Burdach's  ccdumn  must  then  end  in  cells  of  similar 
function  to  those  of  the  nucleus  of  the  funiculus  gracilis  ;  thus 
they  either  leave  the  funiculus  cuneatus  for  the  funiculus  gracilis, 
and  end  in  its  nucleus,  or  they  end  in  the  nucleus  of  the  funiculus 
cuneatus  ;  in  which  case  the  latter — in  part,  at  any  rate — has  the 
same  function  as  the  nucleus  of  the  funiculus  gracilis,  the  one  being 
the  centre  for  the  medullary  fibres  of  the  upper  part  of  the  body, 
the  other  for  the  medullary  fibres  of  the  lower  part  of  the  body. 

Schultze's  opinion  is  based  upon  an  observation  in  man  in  which 
the  middle  of  the  cervical  enlargement  had  been  completely 
destroj^ed ;  the  degeneration  of  the  posterior  columns,  complete 
just  above  the  lesion,  was  in  no  part  of  the  cord  up  to  the  medulla 
confined  to  Goll's  column,  but  occupied  also  a  considerable  part  of 
Burdach's  column.  A  similar  account  is  given  by  Lowenthal  of 
the  effect  of  section  of  the  posterior  columns  in  the  cervical  region 
in  the  dog.  'J'hese  observations  are  not  very  conclusive  as  to  the 
point  in  questiun ;  and  it  may  be  noted  that  no  one  has  obtained 
com})lete  degeneration  of  Goll's  column  in  the  upper  cervical 
regi'in  by  section  of  the  cord  in  the  lower  dorsal  region,  and 
fvirther,  that  Goll's  column  certainly  increases  in  its  way  up  the 
cord.  We  mxist  be  content  to  wait  until  observations  have  been 
made  upon  the  efiects  of  section  of  the  posterior  roots  of  the  spinal 
nerves  in  the  cervical  region. 

Since  the  fibres  of  Goll's  column  consist,  of  small  nerve-fibres, 
and  since  there  is  ground  for  believing  that  meduUated  nerve- 
fibres  do  not  alter  in  size  in  their  course  in  the  cord,  we  may 
conclude  that  the  medullary  fibres  of  the  posterior  columns  consist 
of  a  greater  or  less  i^art  of  the  small  fibi  es  of  the  spinal  nerves, 
and  that  the  spinal  tibies  of  the  posterior  columns  (exce[it  perhaps 
in  the  upper  cervical  region)  include  all  the  large  fibies  of  the 
sjunal  nerves.^ 

'  According  to  Gaskcll  (' Jouin.  of  Physiol.,'  vol.  vi. ;  1885)  the  efferent  small 
nerve-fibres  have  a  dift'ereut  function  from  the  efferent  larcje  nerve-fibres.  Of 
the  function  of  Goll's  column,  nothing  is  known  with  certainty.  It  has  been 
Bupp'sed   to   c jnvey  impulses  giving   rise   tj  sense  of  touch  (Schitf),  sense  of 
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The  question  of  the  presence  of  coinmissural  filires  in  tlic  ])usterior  columns 
we  may  omit,  since  the  recent  \vi  rk  on  the  spinal  curd  docs  not  deal  with  it. 

The  Cerebellar  Tract. — Singer  found  on  section  of  the  cord  in  the 
dog  between  the  dorsal  and  lumbar  regions,  that  in  the  mid-dorsal 
rogii)n,  besides  the  degeneration  of  the  tract  ordinarily  recognised 
as  the  cerebellar  tract,  there  were  degenerated  fibres  scattered 
over  the  whole  of  the  antcro-lateral  column,  these  fibres  being 
fewest  at  the  periphery  of  the  anterior  column.  In  the  cervical 
region  the  degenerated  fibres  were  much  less  in  number;  they 
were  present  at  the  periphery  of  the  luteral  column  only,  but 
stretched  from  the  anterior  to  the  posterior  nerve-roots,  altliough 
they  were  much  more  ditFuse  ventrally  of  the  ligamentuui 
denticulatum  than  dursally  of  it.  These  fibres  in  the  cervical 
region  were  considered  by  Singer  as  belonging  to  the  cerebellar 
tract. 

According  to  Flechsig,  the  cerebellar  tract  in  man  stretches 
as  a  compact  bundle  of  fibres  about  as  far  as  the  ligamentum 
denticulatum  ;  at  its  ventral  end  it  becomes  diffuse,  and  scattered 
ciirebellar  fibres  are  found  for  a  short  distance  in  the  antero-lateral 
column.  Making  the  fullest  allowance  for  the  scattered  fibres 
mentioned  by  Flechsig,  there  still  remains  a  considerable  difference 
between  his  description  for  man  and  that  of  Singer  for  the  dog. 
The  more  recent  observations  on  ascending  degeneration,  both  in 
man  and  in  the  dog,  have  tended  to  confirm  in  the  main  Singer's 
account.  That  in  man  the  ascending  degeneration  sti'etches  more 
ventrally  than  is  described  by  Flechsig  has  been  pointed  out  by 
various  obsei'vers,  and  especially  by  Schultze.  Lowenthal  has 
observed  the  ascending  degeneration  in  the  dog  after  section  of 
the  cord  in  the  cervical  region:  according  to  him  the  cerebellar 
tract  is  fairlj^  compact  up  to  the  denticular  ligament ;  beyond  this 
it  becomes  much  more  diffuse,  but  stretches  along  the  periphery  of 
the  cord  as  far  as  the  point  of  exit  of  the  anterior  nerve-roots. 
Near  the  denticular  ligament  it  extends  some  little  distance  into 
the  lateral  column. 

The  fact,  however,  that  these  ventrally  placed  fibres  degenerate 
in  an  ascending  direction,  is  alone  insufficient  to  show  that 
they  belong  to  the  cerebellar  tract.  To  show  this  the  fibres  must 
be  traced  up  to  the  cerebellum.  According  to  LowenthaP  the 
ventral  fibres  do  not  run  in  the  restiform  body  as  do  the  dorsal 
fibres,  but  run  in  the  lateral  region  of  the  pons— probably  as  the 
'  aberrirende  Seitenstrangbtiudel '  of  v.  Monakow — twist  round  the 
superior  peduncle  of  the  cerebellum  and  thence  run  to  the  cere- 
bellum. 

Lowenthal,  like  all  previous  observers,  finds  that  the  degene- 
ration of  the  cerebellar  tract  diminishes  in  its  way  up  the  cord ; 

temperature,  muscular  sense.  Lately  Herzen  (Pfliiger's  'Arehiv,'  Bti.  38,  p.  93; 
1885)  suggests  that  impulses  giving  rise  to  sense  of  touch  aiul  sense  of  cold 
travel  in  the  posterior  coluums,  whiUt  impulses  giving  rise  to  pain  aud  to  sense 
of  warmth  travel  in  the  grev  substance  'f  the  cmd. 

•  Lowenthal,  '  Bull.  Soc.  Vaud.  Sc.  Nat.,'  xxi.  92  (1885). 
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that  is,  that  a  considerable  part  of  the  'cerebellar'  tract  con- 
sists of  conncctinp;  fibies  of  the  cord.  Flechsig,  o.i  account  of  the 
steady  increase  in  size  of  the  cerebellar  tract  upwards,  considered 
that  it  received  filnes  from  the  cord,  but  ^nvo  none  to  it;  but  the 
fact  does  not  warrant  the  conclusion,  fur  the  tract  must  increase  in 
size  as  loiig  as  it  receives  more  fibres  than  it  giv^es  off.  It  may  be 
mentioned  that  tlio  most  of  the  scattered  degenerated  fil>res — 
probably  connecting  fibres — descril)ed  bj'  Singer  in  the  dorsal 
region,  were  not  observed  by  Liiwenthal  in  the  cervical. 

According  to  Flechsig,  Laura,  Pick,  nnd  others,  the  cerebellar  tract  arises 
from  the  cells  of  Clai-ke's  column.  This  still  requires  confirmation.  It  is 
somewhat  against  this  connection  that  the  cells  of  Clarke's  column  arc  of 
'medium  si/e,  whereas  the  fibres  of  the  cerebellar  tract  are  large.  An  olyection 
of  a  similar  nature  might  be  tn-ged  against  the  ^Lienerally  assumed  connection 
of  the  pyramid  fibres  with  chief  process  of  the  "  giant  cells  "  of  the  motor 
area  of  the  cortex. 

Fibres  in-oi^er  to  the  cord  iclncli  undergo  Descending  Degeneration. — 
These  fibres  are  called  by  Singer,  who  restricts  the  meaning  of  the 
term  as  used  by  Bouchard,  "commissural'"  fibres.  The  term  is  not,  I 
think,  a  vei  y  happy  one.  In  anatomy  the  woi  d  "  commissure  "  has 
come  to  mean  the  connecting  portion  between  bilatoially  sym- 
metrical parts  ;  in  this  sense,  fibres  which  connect  the  cervical 
with  the  lumbar  region  of  the  cord  do  not  form  a  commissure  any 
more  than  fibres  which  connect  the  spinal  cord  with  the  cerebell'im 
or  with  the  cerebrum.  If  "commissure"  is  used  in  its  Avider 
meaning,  then  all  these  fibres  are  equally  commissural,  the  fibres 
of  tlie  pyramidal  tract,  and  of  the  cerebellar  tract  as  much  as  those 
connecting  the  different  segments  of  the  sjjinal  cord.  But  it 
would,  I  think,  be  better  to  restrict  the  term  "commissural."  The 
fibres  vvhich  degenerate  can  conveniently  be  designated  according 
to  their  connection  and  their  mode  of  degeneration,  whether  above 
or  below  the  point  of  injury.  Thus  we  have  ascending  and 
descending  spinal,  medullo-spinal,  ascending  cerebello-spinal, 
descending  cerebro- spinal  fibres  in  the  cord.  But  there  are 
many  nerve-fibres  in  the  antero-lateral  columns  which  do  not 
degenerate  either  above  or  below  the  place  of  section.^  These 
might  conveniently  be  called  commissural  fibres.  And  the  desig- 
nation would  have  some  justification.  The  fibres  which  degenerate 
have  a  trophic  centre  at  one  end  only,  and  it  is  very  likely  that  this 
is  due  to  the  nerve-fibres  in  life  conveying  impulses  in  one  direction 
only,  for  there  seems  to  me  no  reason  to  suppose  that  the  fibres  of 
the  posterior  roots,  or  the  fibres  of  the  pyramidal  tracts,  ever 
receive  impulses  from  the  spinal  cord.  On  the  other  hand,  the 
fibres  which  do  not  degenerate  on  section  must  have  a  trophic 
centre  at  both  ends,  and  in  view  of  what  has  just  been  said,  it  is 
probable  that  this  is  due  to  their  receiving  impulse  at  both  ends.^ 

1  Some  of  these  m  ly  be  short  ascending  or  descending  spinal  fibres ;  the  question 
might  perhaps  be  determined  by  observing  tlie  degeneration  in  a  piece  of  cord, 
lor  example,  in  tlic  lower  dorsal  region,  wlien  completely  severed  from  the  rest. 

-  This  is  very  nearly  the  view  which  has  been  put  forward  by  Schiefferdecker, 
to  accouut  for  the  absence  of  degeneration  in  certuiu  fibres. 
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If  tills  is  so,  theso  fibres  arc  luoro  properly  commissural  tluiu  tliose 
whitili  degenerate. 

The  proper  cord-fibres  wliich  degenerate  in  an  ascending 
direction  have  already  been  mentioned  in  connection  with  the 
cerebellar  tract  (p.  105),  since  the  two  sets  have  not  as  yet  been 
with  certainty  distinguished. 

Of  the  proper  cord-fibres  which  degenerate  in  a  descending 
direction,  those  which  lie  in,  and  in  the  neighbourhood  of,  tlio 
lateral  pyramidal  tract  have  also  been  mentioned  (p.  97).  The 
remainder  are  scattered  throughout  the  ventral  part  of  the  antero- 
lateral column.  In  the  dog  the  longer  fibres  form  a  moderately 
compact  zone  at  the  periphery  of  the  anterior  column.  The 
observations  of  Schieflferdecker  ^  and  of  Singer,  from  whom  chiefly 
the  above  statements  are  drawn,  were  made  after  section  of  the  coi  d 
in  the  lower  dorsal  region.  In  Lowenthal's  experiments  the 
spinal  cord  was  cut  through  more  or  less  comj^letely  in  the  cervical 
region ;  he  finds  throughout  tho  lower  cervical,  the  dorsal,  and 
the  upper  lumbar  region,  as  far  as  the  lumbar  swelling,  a  degene- 
lated  tract  of  fibres  round  the  whole  periphery  of  the  anterior 
column  like  that  previously  described  by  Schiefferdecker  and  by 
Singer,  after  section  of  the  dorsal  cord.  But,  unlike  previous 
observers,  ho  finds  that  this  tract,  at  the  junction  of  the  anterior 
with  the  lateral  column,  continues  dorsally  for  some  little  distance 
into  the  lateral  column,  although  leaving  the  periphery  and 
becoming  more  difi'use.^  Since  these  fibres  diminish  in  number  in 
passing  down  the  cord,  they  must  run  to  different  cord  segments. 
Since,  further,  the  zt>ne  in  the  lumbar  region  is  less  compact  than 
that  previously  described  after  section  of  the  cord  in  the  dorsal 
region,  we  may  conclude  that  it  receives  from,  as  well  as  gives  off", 
fibres  to  all  parts  of  the  cord.  Some  of  them  probably  arise  in  the 
medulla,  i.e.  are  descending  medullo-spinal  fibres. 

For  the  fibres  of  short  course  which  undergo  descending 
degeneration,  Lowenthal  finds  much  the  same  distribution  in  the 
cervical  region  as  that  found  by  Schieff"erdecker  and  by  Singer  in 
the  lumbar  region,  viz.  in  the  non  peripheral  parts  of  the  anterior 
column,  and  in  "  anterior  mixed  zone  "  of  the  lateral  column.-^ 

Tertiary  Degeneration. — Sherrington  and  myself  found  that  after 
injury  to  the  brain  in  the  motor  area,  there  was,  besides  the 
secondary  degeneration  in  the  pyramidal  tracts,  a  degeneration  of 
a  different  nature,  more  resembling  chronic  myelitis.  The 
altered    fibres    were    chiefly    in    the    anterior    columns,    varying 

*  Schieflferdecker  (op.  cit.  p.  569)  considered  these  fibres  to  correspond  with 
Tiirck's  '  Hulseuvorderstraugbabn,'  in  man.  They  have,  however,  nothing  to  do 
with  the  pyramids. 

*  These,  together  with  the  corresponding  fibre  of  the  anterior  column,  Lo- 
wenthal calls  "long  commitsural  fibres."  If  this  term  is  used,  it  must  not  be 
confused  with  Bouchard's  anterior  long  commissural  fibres,  which  he  in  the  dorsal 
part  of  the  lateral  column  (of.  p.  97). 

^  Schultz  (op.  cit.)  describes  in  man,  after  a  lesion  in  the  cervical  region, 
degenerated  fibres  throughout  the  anterior  column  and  anterior  mixed  zone ;  in 
the  mid-dorsal  region  the  degenerated  filjres  were  confined  to  the  inner  half  of 
the  anterior  column. 
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somewhat  in  position  in  different  jiai  ts  of  the  cord.  Since  this 
was  apparently  tlie  result  of  an  alteration  in  the  grey  substance  of 
the  cord  in  consequence  of  tlie  secondary  degeneration  of  the 
pyramidal  Iracts,  we  called  it  a  tertiary  degeneration,  at  the  same 
time  pointing  out  the  ]M)ssibility  of  its  having  been  produced  by 
the  hardening  agent.  Sherrington  has  since  found  two  other  cases 
in  which,  after  cortical  lesion,  a  similar  change  had  taken  place  in 
the  sj)iiial  cord.  As  he  points  out,  the  entire  absence  of  altered 
fibres  from  the  cerebellar  tract  is  strong  reason  for  regarding  the 
"  myelitic  "  appearance  of  ceitain  fibres  in  the  rest  of  the  cord  as 
beiug  due  to  degeneration,  and  not  to  the  hardening  agent. 

Tlie  Parts  of  the  Cortex  of  the  Brain  tchich  are  connected  icith  the 
Lateral  Pyramidal  Tracts. — It  is  well  known  that  a  lesion  wliich 
affects  a  considerable  part  of  the  motor  area  of  the  cortex  of  the 
biain  causes  a  degeneration  in  the  lateral  pyramidal  tract  of  the 
cord,  and  that  a  considerable  lesion  in  other  parts  of  the  corlex — 
such  as  that  of  the  occipital  and  temporal  lobes — causes  no 
degeneration  in  the  cord. 

We  know  very  little  more  than  this,  but  there  has  been  a  great 
tendency  to  consider  this  knowledge  as  much  more  precise  than  it 
really  is.  This  is  so  because  it  is  commonly  assumed  :  1st.  That 
the  motor  area  of  the  cortex,  as  it  has  been  determined  by  electrical 
stimulation,  coincides  with  the  "  cord  area,"  i.e.  with  the  area  of 
the  cortex,  destruction  of  which  causes  degeneration  in  the  cord. 
2nd.  That  each  "  centre  "  in  the  motor  area  is  connected  with  its 
corresponding  local  centre  in  the  spinal  cortl,  and  with  that  only; 
for  instance,  that  the  cortical  area,  stimulation  of  which  causes 
movements  of  the  tore-arm,  is  connected  with  the  "arm  centre" 
in  the  cervical  region  of  the  cord,  and  with  no  other  part  of  the 
cord. 

Both  of  these  assumptions  follow  so  naturall}'  from  the  results 
of  cortical  stimulation  that  it  may  cause  some  surprise  that  I 
should  touch  upon  them.  But  it  is  necessary  to  do  so  in  order  to 
discuss  fairly  the  results  of  cortical  extirpation. 

Terrier  and  Yeo,^  in  a  very  interesting  paper  on  the  physiological 
effects  of  extirpation  of  the  cortex  in  the  ape,  touch  somewhat 
incidentally  on  the  qutstiim  of  secondary  degeneration.  In  the 
cases  in  which  the  coid  was  examined,  secondary  degeneration 
was  only  found  when  the  cortical  lesion  had  taken  place  in  the 
motor  area  (the  convolutions  bounding  the  fissure  of  Eulando). 
These  observations  are  distinctly  in  favour  of  the  view,  that  the 
"  cord  area "  coincides  with  the  motor  area  for  the  limbs  and 
trunk,  but  the  details  given  ai-e  not  suflicientl}^  full  to  prove  that 
this  is  the  case. 

Tlie  more  recent  experiments  in  the  dog  are  diflficult  to  harmonise 
with  the  scheme  given  above. 

Sherrington  and  myself,  from  a  comparison  of  the  area  of 
greatest  degeneration  on  the  two  sides  of  the  cord  consequent  on 

'  Fcrrier  aud  Yco,  'Phil.  Trans.  Roy.  Soc.,'  pt.  ii.,  1884,  p.  479. 
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clcstructidii  of  tlio  c.irtex  of  the  l)rain  to  unequal  extents  and  at 
(lifferent  times,  were  inclined  to  believe  ih;it  the  antericn*  part  of 
the  motor  area  was  connected  with  the  dor^al  part  of  tlie  lateral 
])3ramidal  tract,  and  the  posterior  part  of  the  motor  area  with  the 
anterior  part  of  the  lateral  pyramidal  tract;  and  further,  that  the 
destruction  of  tiie  cortex  behind  the  motor  area  as  figured  by 
Hitzig  and  bv  Fei  rier  would  give  rise  to  degeneration  in  the  cord. 
Tlie  nature  of  our  observations  did  nc^t,  howevei',  allow  of  con- 
clusions being  drawn  with  certainty.  It  Avill  be  noticed  that  our 
tentative  conclusions  involved  :  (1)  That  fibres  from  each  "  centre  " 
of  the  motor  area  run  in  a  fairly  compact  bundle.  (2)  That  the 
cord  received  neive-fibres  from  parts  of  the  cortex  which  are 
considered  to  be  motor  centres  for  certain  of  the  musfles  of  the 
head.  (3)  That  the  "  cord  area "  stretches  farther  posteriorly 
than  the  describv^d  motor  area. 

The  posterior  part  of  the  cord  area — as  given  above — lies  in  part,  at  any 
rate,  in  the  region  which,  in  Ferrier's  observations,  produced,  on  stimulation, 
movements  of  the  Qxe.  Ferrier  considered  it,  however,  to  be  a  part  of  the 
"sensory"  area  of  the  cortex.  This  region  is  called  the  "  Fiihlsphiire "  for 
the  eye  by  ]\Iunk,  who  puts  it  in  the  same  class  with  the  cortex  of  the 
sigmoid  gj'rus,  which  he  calls  the  "  Fiihlsphjire  "  for  the  limbs  and  neck. 

Lowenthal's  observations  deal  with  these  questions.  He  has 
examined  the  brain  and  cord  of  a  considerable  number  of  dogs 
from  which  various  parts  of  the  cortex  had  been  removed  by  Sehiff. 
Unfortunately  the  lesions  were  in  too  many  instances  insufficiently 
localised. 

Lowenthal  has  observed  five  cases  in  which  the  coronal  and 
anterior  ecto-sylvian  convolutions — the  anterior  parts  of  the  3rd 
and  2nd  convolutions — were  largely  removed  ;  in  two  of  these 
cases  a  part  also  of  the  median  ecto-sylvian  and  of  the  anterior 
S3lvian  convolution  were  also  removed.  In  each  case,  however,  a 
small  part  of  the  postero-hiteral  edge  of  the  sigmoid  gyrus  was 
affected  ;  in  one  case  this  appears  to  have  been  a  mere  fraying  of 
the  edge  of  the  sigmoid  gyrus.  In  every  instance  there  was  a 
degeneration  of  the  lateral  pyramidal  tiact  of  the  spinal  cord,  a 
degeneration  which  could  be  followed  a  variable  distance  in  the 
dorsal  region. 

If  the  degeneration  was  due  to  the  destruction  of  the  coronal,  ecto- 
fsylvian  or  sylvian  convolution,  it  follows  that  the  destruction  of  the 
motor  centres  for  certain  muscles  of  the  head,  causes  degeneration 
of  part  of  the  lateral  pyramidal  tract  of  the  cord.  It  is  unlikely 
that  the  slight  and  superficial  injury  to  the  sigmoid  gyrus  should 
have  caused  so  considerable  a  degeneration  as  occurred  in  these 
cases  ;  but  even  by  granting  this,  the  difficulty  is  not  removed,  for 
the  part  of  the  sigmoid  gyrus  injured^  is  the  motor  area  for  the 
fore-limb,  and  the  destruction  of  this  ought  not,  on  the  generally 
accepted  view,  to  cause  degeneration  in  the  dorsal  region  of  the 
cord. 

'  Pantth,  in  his  recent  paper,  places  one  of  his  small  motor  areas  for  the  hind- 
.limb  near  tliis  ?pot. 
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It  may  be,  however,  that  in  each  of  tlicso  cases  the  lesion  was 
carried  too  deep,  and  affected  part  of  the  corona  radiata  containing 
fibres  coming  from  the  cortical  "centre"  for  the  hind-limb. 
Liiwenthal  mentions  this  possibility,  but  does  not  say  that  there 
was  any  evidence  for  it  in  the  sections  of  the  brain. 

Sheirington  gives  an  observation  which  is  more  difficult  to 
explain  on  the  ordinary  view  of  the  connection  of  the  mutor 
centres  with  the  cord.  He  finds  that  a  lesion  which  does  not 
reach  farther  forward  than  the  posterior  edge  of  the  ecto-sylvian 
fissure,  produces  degeneration  throughout  the  cord,  i.e.  a  lesion 
which  lies  posteriorly  to  the  motor  area  as  given  by  Ilitzig,  Fritsch, 
and  by  Terrier,^ — though  including  part  of  the  "  Fiihlsphiire  "  of  the 
eye  of  Munk — causes  degeneration  in  the  lateral  pyramidal  tract. 
In  his  case  it  is  very  difficult  to  see  how  fibres  from  the  sigmoid 
gyrus  couhl  have  been  aff'ected. 

Further,  Lowenthal  finds  that  lesion  of  the  anterior  limb  of  the 
t-igmoid  gyrus — the  posterior  lateral  border  being  left  intact — 
leads  to  degeneration  as  far  as  the  upper  dorsal  region. ^  No  one, 
I  believe,  has  considered  the  anterior  limb  of  the  sigmoid  gyrus  to 
contain  a  motor  area  for  any  of  the  muscles  of  the  trunk  or  of  the 
hind-leg. 

From  the  destruction  of  certain  parts  of  the  coitex,  Lowenthal 
has  observed  no  degeneration  in  the  cord.  In  a  case  in  which  the 
lesion  was  confined  to  the  postero-dorsal  part  of  the  sub-orbital 
lobe  degeneration  was  absent.  Sherrington  also  found  no  degene- 
ration from  injury  of  the  sub-orbital  lobe.  According  to  Munk, 
the  sub-orbital  lobe  is  the  "  Fiihlsphare  "  of  the  trimk.^ 

In  another  case  described  by  Lowenthal,  in  which  degeneration  was  absent, 
a  roundish  area  of  the  cortex  was  destroyed,  involving  the  mid-third  about  of 
the  ectolateral  convolution,  by  passing  a  short  distance  over  the  lateral  fissure 
into  the  fourth  convolution,  and  nearly  reaching  the  supra-sylvian  fissure.  In 
a  tliird  case  the  roimdish  area  destroyed  was  a  little  larger  than  the  preceding ; 
cutting  across  the  median  ectolateral  (2ud)  convolution,  it  just  passed  over 
the  supra-sylvian  fissure  dorsally,  and  nearly  reached  the  sylvian  fissure 
ventrally ;  a  prolongation  of  the  sylvian  fissure  would  have  nearly  bisected 
the  area  of  the  lesion. 

The  tentative  conclusion  mentioned  above,  that  the  fibres  from 
different  parts  of  the  motor  area  run  in  different  parts  of  the 
lateral  pja-amidal  tract,  has  received  no  confirmation.  Lowenthal 
examined  the  cord  in  seventeen  cases  of  cortical  lesion  affecting 
the  sigmoid  gyms  in  different  degrees  and  in  different  regions. 
He  mentions  no  difference  in  the  cord  degeneration,  except  a 
difference  in  intensity.  Sherrington  finds  the  position  of  the  cord 
degeneration  to  be  the  same  whatever  the  cortical  lesion  which 

•  Luciani  and  Tamburini  also  place  the  motor  areas  for  the  tiuiik  and  limbs  in 
the  sigmoid  gyrus. 

-  The  lower  dorsal  and  lumbar  regions  were  uol  observed. 

3  Feirier  ('  Transact.  Eoyal  Soc'  1884,  p.  528)  mentions  that  in  the  ape, 
destruction  of  the  frontal  lobes  anterior  to  the  motor  region,  causes  degeneration 
of  the  mesial  part  of  the  crusta,  but  none  in  the  pyramid. 
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lias  given  riso  to  it.  If  this  is  so,  it  shows  a  very  remarkable 
interiuing-ling  of  the  fibres  of  the  pyramidal  tract  in  their  course 
from  the  cortex. 

A  limited  intermingling  of  fibres  is  suggested  by  the  observations 
of  TTitzig,  who  found  that  movements  of  the  muscles  of  the  trunk 
could  be  obtained  by  stianilaticju  of  the  motor  area  for  the  fore- 
limbs;  and  a  greater  intermingling  is  suggested  by  the  recent 
observations  of  Paneth^  maile  under  Exner's  diiection.  Paneth 
finds  that  there  are  small  motor  areas  for  muscles  of  the  fore-  and 
of  the  hind-limbs  interspersed  over  a  CMUsiderable  area  of  the 
posteiior  limb  of  the  sigmoid  gyrus. 

But  both  as  regards  this  j)oint,  and  as  regards  the  connection  of 
the  part  of  the  motor  area  with  the  lateral  pyramidal  tract,  we 
must  wait  for  further  investigations.  The  experiments  which 
have  been  mentioned  above  suggest  conclusions  wdiich  are  not  in 
accordance  with  those  which  we  should  on  general  grounds  be 
inclined  to  accept ;  for  this  reason,  then,  we  are  justified  in  reserving 
a  definite  opinion  until  fuller  and  more  satisfactory  evidence  is 
i'orthcoming. 

'  Paueth,  '  Pfliiger's  Arch.,' Bd.  87,  p.  521  (Dec.  8,  1SS5).— See  Abstract  in 
the  present  number  of '  Brain,'  p.  144. 
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Ix  the  article  last  mentioned  there  is  an  almost  complete  list  of 
the  literature  of  the  subject  up  to  that  thtte,  and  I  think  the  fifteen 
other  references  that  I  h.-ive  enumerated  made  tlio  wholn  of  the 
literature  v^ry  ncaidy,  if  not  quite  complete  up  to  the  present  date. 
The  first  five  of  the  above  articles  will  be  discus-ed  in  detail,  for 
not  only  are  they  the  most  recent,  but  also  the  most  important. 
The  sixth  article  does  not  call  for  comment,  and  the  seventh  relates 
an  example  of  the  disease  in  which  the  patient  was  a  man  25 
years  old ;  his  father  had  had  the  disease,  but  his  general  health 
had  in  no  way  been  affected  by  it.  The  patient  was  the  only  child  ; 
the  cramps  caused  great  pain,  and  came  on  several  times  a  day,  and 
lasted  a  long  while  ;  the  reflexes  w^ere  normal.  The  peculiarity  of 
the  case  seems  to  be  that  the  contractions  lasted  so  long,  and  there 
was  so  much  pain  Avith  them. 

The  eighth  article  gives  a  very  good  account  of  the  literature  of 
the  subject  i;p  to  date,  but  makes  confusion  worse  confounded  by 
using  another  term,  viz.  dysmyutonie  congenitale,  almost  adopt- 
ing Strumpell's  term,  congenital  myotonia.  The  exact  nature  of  the 
case  in  the  ninth  article  is  probably  rather  doubtful,  for  the 
ciamps  were  strictly  one-sided,  and  the  patient  also  suffered  from 
epileptiform  seizures.  The  tenth  article  records  five  cases,  two  in 
one  family,  and  three  in  another.  Portions  of  muscle  were  ex- 
amined microscopically,  and  are  stated  to  have  been  healthy.  This 
paper  is  to  be  found  abstracted  in  the  '  Xeurologisches  Centralblatt,' 
18S4,  p.  520. 

In  the  eleventh  of  the  above-mentioned  papers  Westphal  dis- 
cusses briefly  the  nature  of  paradoxical  contraction,  and  comes  to 
the  conclusion,  that  the  contraction  of  Thomsen's  disease  is  allied  ta 
it,  but  that  our  knowledge  about  both  of  them  is  at  present  very 
elementary. 

Petrone's  account  of  the  disease  is  good,  brief,  and  to  the  point, 
but  dues  not  contain  anything  new  about  it. 

The  first  of  the  above  articles  begins  with  a  historical  account 
of  the  malady.  It  is  pointed  out,  as  is  well  known,  that  Sir  Charles 
Bell,  in  1836,  mentioned  the  existence  of  a  disease  which  was  pro- 
bably the  same  as  the  one  now  under  discussion,  but  gave  it  no 
distinct  name.  The  next  person  to  call  attention  to  it  was  Thom- 
sen,  who  in  1876  described  the  disease  as  occurring  in  members  of 
his  own  famil3^  Since  that  time  many  examples  of  the  disease 
have  been  recorded,  chiefly  in  Germany,  together  with  a  fev^  in 
each  of  France,  Sweden,  and  Italy,  and  two  in  America.  Altogether 
about  twenty  to  thirty  cases  have  been  recorded.  Hamilton  gives 
the  clinical  expressions  of  the  disorder  as  follow: — (1)  a  sudden 
spasmodic  muscular  seizure  which  attends  the  performance  of  a 
voluntary  act;  (2)  its  sulsidence  after  the  repetition  of  the  act; 
(3 )  an  apparent  increase  in  bulk  in  several  muscles  which  are  chiefly 
ami  most  frequently  the  subjects  of  cramp  ;  (4)  an  increase  in  tlectro- 
mirscular  irritability  ;  (5)  a  normal  or  slightly  excited  state  of  ten- 
dinous reflex  activity ;  (6)  these  symptoms  are  often  of  congenital 
origin,  and  progressive  as  regards  intensity. 

I  shall  show  later  on  that  all  these  sj'^mptoms  are  in  the  main 

VOL.    IX.  I 
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correct,  but  that  by  tlio  light  of  onr  present  knowledge  they  can 
1)0  niucli  more  (lofinitely  described.  Hamilton  ])oints  out  that  the 
lower  extremities  are  most  often  implicated,  and  that  hetice  when 
the  patient  essays  to  walk,  there  is  sudden  flexion  of  the  thigh  and 
leg,  in  which  position,  owing  to  the  stiffness  in  contraction  of  the 
muscles,  they  remain  in  this  condition  from  five  to  ten  seconds,  so 
that  the  patient  often  falls.  It  may  be  some  time  after  a  volitional 
im]uilse  that  the  mnselo  contracts,  when  it  does  tin  re  is  this 
stiiVness  [Muskelssteifigkeit].  The  muscles  of  the  face  may  be 
affected.  Cold  and  mental  excitement  increase  the  liability  to  the 
disease.  In  only  one  case  were  the  reflexes  exaggerated ;  a  con- 
genital history  is  not  always  the  rule.  Hamilton's  object  in  writing 
tlie  paper  is  to  throw  doubt  upon  the  que.sticm  whether  Thomson's 
disease  is  to  l)e  looked  upon  as  a  distinct  malady,  for  he  points  out 
that  this  mnscle-stiffness  on  contraction  is  a  frequent  symptom  in  a 
variety  of  maladies ;  in  most  cases  it  is  purely  psychic  ;  it  is  an 
occasional  symptom  of  the  third  stage  of  locomotor  ataxy ;  it  is 
common  in  hystero-organic  disorders  of  the  nervous  sy.-tem,  and 
may  be  associated  with  coaise  cerebral  lesions,  or  may  be  present  in 
Parkinson's  disease.  No  mention  is  made  of  the  recent  article  by 
Erb  and  others,  or  of  the  microscopical  appearance  of  the  muscles, 
nor  are  the  electrical  reactions  and  mechanical  irritability  reactions 
referred  to  in  much  detail ;  and  although  the  question  is  still  under 
di>cussion,  and  awaiting  a  promised  aiticle  by  Erb  on  the  subject, 
I  think  we  shall  see  tliat  whilst  it  is  by  no  means  deniable  that 
cramps  may  take  place  in  a  number  of  diseases,  still  this  group  of 
symptoms  taken  with  the  changes  in  the  muscle,  points  strongly 
to  the  fact,  that  Thomson's  disease  must  be  looked  upon  as  a  genuine 
and  distinct  malady.  In  further  proof  of  this  it  may  be  observed 
that  the  hitherto  recorded  cases  have  not  been  suffering  from 
paralysis  agitans,  nor  any  other  disease  mentioned  by  Hamilton. 
'I'lie  author  then  gives  an  account  of  a  boy,  aged  10  years,  who  had 
always  sufleied  from  cramps,  which  were  worse  under  mental 
excitement,  and  caused  him  to  walk  in  a  squat  position.  No  change 
could  be  detected  in  the  portions  of  muscle  removed,  and  the  electrical 
reacdons  were  normal.  Both  these  facts  are  against  the  case  being 
one  of  Thomson's  disease,  and  no  diagnosis  seems  to  have  been 
made.  Another  case  is  given  in  which  a  boy,  9  years  old,  who  had 
suffered  from  headache  and  attacks  of  vomiting,  had  muscle-stiif- 
ness  on  contraction  in  the  voluntary  muscles ;  muscular  enlargement 
and  lo-s  of  power;  the  mouth  was  drawn  slightly  to  the  left  side; 
tlie  tongnie  pointed  to  the  right ;  there  was  a  prominence  of  the 
eyts  and  a  slight  lateral  nystagmus.  The  headache  and  vomiting 
do  not  necessarily  preclude  Thomsen's  disease,  as  the  cases  of 
Eulenl)urg  and  Melchert  show  ;  still  the  other  symptoms  probably 
do,  and  so  we  have  heie  another  example  of  cramps  occurring  in  other 
diseases.  For  the  convenience  of  those  who  wish  to  look  up  the 
subject,  I  :r.ay  mentioia  that  Thomsen's  original  article  is  to  be 
found  in  the  '  Arcliiv  fiir  Psychiatrie  undNervenkrankheiten,'  1876. 
Hamilton,  at  the  heading  of  his  ar.icle,  uses  the  phrase  "  Tliomseu 
symptom  complex."  This  is  a  pity,  for  not  onl^'  does  it  lead  to  con- 


CRITICAL   DIGESTS.  115 

fusion,  because  tlio  plirasc  "symptom  complex  "  has  a  wider  signifi- 
cance, iis  we  see  in  an  article  hy  West}>lial,  "  Ueber  einen  eigen- 
iliumliulien  Symptomencomplex  Ixi  Erkrankung  tier  Hinterstratige 
(les  Kiickenmarks,"'  where  the  "Symptomcncomplexes"  apparently 
inclnded  paralysis,  paradoxical  contraction,  rigidity  and  cramp  in 
certain  movements ;  bnt  a  mnch  better  phrase,  viz.,  myotonic 
contraction,  has  been  proposed,  which  is  shorter  and  less  cnmbrons 
than  "  Thomson  symptom  complex." 

Erb  begins  his  article  by  pointing  out,  that  although  there  has 
never  been  a  p^st-mortem  examination  on  a  case  of  Thomsen's 
disease,  yet  the  five  ob.servers  who  have  excised  portions  of  the 
muscle  have  failed  hitherto  to  find  any  change  in  it.  He  gives  an 
account  of  two  brothers,  aged  respectively  14  and  15  years,  who 
had  it  typically,  and  in  whom  it  had  been  present  some  time.  Tlie 
voluntary  power  of  the  muscles  was  slightly  diminished,  especially 
considering  their  size.  On  movement  of  the  voluntary  muscles 
there  was  the  usual  trouble,  viz.  a  slowness  and  difficulty  of 
contraction  ;  then  a  stiffness  and  tension,  which  suddenly  passed 
oft';  and  then  there  was  free  movement.  With  a  very  powerful 
voluntary  movement  the  duration  of  this  tonus  was  from  10-25 
seconds.  The  motor  neives  with  mechanical  stimulation  showed 
diminished  excitability.  With  the  faradic  and  galvanic  currents 
the  reactions  of  the  nerves  are  practically  normal,  unless  the 
stimulations  follow  very  quickly,  when  there  is  a  slight  lasting 
contraction.  In  the  muscles  the  mechanical  excitability  is  in- 
creased, and  after  a  strong  stimulus  remains  from  12  to  30  seconds. 
A  strong  faiadic  current  gives  a  conlraction  which  remains  for 
20  or  more  seconds  ;  but  on  opening,  there  is  only  a  momentary 
contraction  with  even  the  strongest  current.  With  the  galvanic 
current  the  muscles  usually  give  only  closing  contractions.  K  and 
A  are  usually  alike,  but  in  some  muscles  Ka  S  Z  may  be  best,  in 
others  An  S  Z.  It  is  with  Ka  S  Z  that  one  gets  the  best  tonic 
contraction,  which  is  often  extremely  good,  and  lasts  5-30  seconds. 
With  the  stimulations  rhythmically  following  one  another,  we  get 
wave  like  contractions  also  following  each  other,  and  going  along 
the  muscle  from  the  kathode  to  the  anode.  This  is  well  .seen  in  the 
flexors  of  the  fingers,  the  vastus  internusand  externus.  All  theabove 
reactions  aie  best  shown  in  muscles  which  are  under  the  influence 
of  the  will.  The  essentials  are  the  slowness  and  duration  of  the 
contraction ;  a  good  name  for  it  is  niyotonio  contraction  or 
myotonic  disturbance  of  muscles.  It  shows  itself  on  direct  stimula- 
tion of  the  muscle,  or,  in  the  case  of  the  nerve,  when  one  stimulus 
quickly  follows  another. 

On  microscopical  examination  of  a  piece  of  excised  muscle  in 
the  fresh  state,  the  only  thing  that  could  be  made  out  was  that 
the  fibres  weie  a  little  broader  than  natural ;  but  with  Midler's 
fluid  preparations  they  appeared  many  times  wider  tlian  they 
should  be,  and  not  polygonal,  but  rounded.  The  interstitial  tissue 
and  vessels  were  normal ;  there  was  considerable  thickening  of 
the  sarcolemma. 

'  '  Archiv  Ulv  P.svc-h.,'  etc.,  1885,  Btl.  xvi. 
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Eulciihurg  and  IMclcliort  liavo  given  a  most  interesting  account 
in  \v]ii<;li  the  disease  affected  four  Liothers  and  sisters.  The 
family  liistory  was  unimpnrtant ;  the  mother  suffered  from  cramp 
in  the  stomach  and  headache.  Of  the  six  chikli'en,  all  suffered 
from  cramps  and  convulsions  during  teething,  and  during  their 
school-days  from  hemicrania  and  vomiting.  One  daughter  had 
migraine  ;  another  used  to  wake  up  with  attacks  of  cardiac  ]>ain  and 
palpitation.  The  three  suns  and  the  eldest  daughter  were  ty])ical 
examples  of  Thomsen's  disease.  In  all  of  them  the  voluntary 
luuseles  were  affected,  and  there  was  the  usual  contraction.  The 
following  are  the  details  of  each  of  the  four  cases. 
*  W.  K.,  22  years  old  ;  he  was  first  attacked  wlien  7  years  old,  and 
then  he  found  stiffness  on  attempting  to  run  ;  this  continued  off 
and  on,  and  from  14  to  18  he  suffered  very  badly,  so  that  he 
would  often  fall  in  the  street ;  after  18  he  became  a  little  better; 
but  during  his  service  in  the  army  the  disease  gave  lise  to  so  much 
trouble,  that  ho  had  great  difficulty  in  ca'rving  out  correctly  the 
exercise  orders  ;  in  the  same  way  it  was  difficult,  in  shooting,  to 
raise  the  musket  to  the  shoulder,  and  he  had  mucli  difficulty  during 
his  apprenticeship  as  a  dentist.  On  examination,  the  peculiarities 
of  contraction  of  voluntary  muscles,  as  described  in  the  two 
previous  articles,  were  most  apparent,  and,  as  already  mentioned, 
aftei'  a  few  contractions  the  myotatic  contractions  passed  oft'.  The 
pecirliarity  was  present  in  the  forearms,  lowers,  body,  face,  deglu- 
tition muscles,  tongue  and  eye  muscles.  The  myotatic  contraction 
was  most  marked  the  longer  the  muscles  had  been  at  rest,  worse 
after  cold  and  inanition,  but  better  after  meals.  On  direct 
mechanical  stimulation,  after  a  short  time  the  myotatic  contraction 
appeared,  lasting  3-5  seconds.  With  faradic  stimulus  to  muscle 
and  nerve  there  was  nothing  noteworthy.  With  the  galvanic 
current  to  the  muscles,  K  S  Z  appeared  suoner  than  A  S  Z  and 
A  0  Z  >  K  O  Z,  but  the  contractions  came  slowly,  and  lasted 
2-5  secouds  ;  with  galvanic  cuirent  to  the  nerve,  K  S  Z  appeared 
sooner  than  A  S  Z,  but  the  contraction  was  momentary.  Patellar 
reflex  weak. 

George  K.,  21  years  old ;  as  a  cliiLl  had  headache  and  vomiting. 
When  a  boy,  had  slight  difficulty  of  movement,  which  showed 
itself  in  gymnastics.  His  muscles  were,  when  he  performed 
voluntary  acts,  in  the  same  myotatic  condition  as  those  of  his 
brother,  but  worse.  Mechanical  stimirlatiun  to  muscles  gave  the 
sanre  results,  but  they  were  more  ]n'onounced.  Faradism  as  in 
brother;  galvanism  to  nerve  K  S  Z  >  A  S  Z,  with  no  myotonic 
ctmtraction ;  this  and  muscular  galvanism  also  being  the  same  as 
the  brother.  There  was  a  prolonged  latent  period  ;  there  was  in 
succession  a  ])rolonged  contraciion,  and  then  a  sudden  relaxation, 
best  seen  after  prolonged  rest ;  frequent  slight  tremors  of  the 
muscles  were  to  be  seen,  and  at  times  there  were  very  strong- 
opening  contractions  with  the  kathode. 

Carl  K.,  21  years  old.  Headache  and  voiiiiting  when  young. 
The  trouble  with  the  muscles  came  on  at  12  j^ears,  when  he  was 
found    to   be    bad    at   gynrnastics.       The   symptoms  were   not   so 
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marked  in  liis  case;  tlie  mechanical  myotitic  contraction  was 
jtresent  in  slight  degree.  Faradism  gave  no  lasting  contractions ; 
the  galvanism  results  wore  just  the  fcame,  Lut  weaker.  Patellar 
reflex  weak. 

Lonise  A.,  29  years  old.  Tlio  disease  first  appeared  in  childhood, 
and  got  worse  at  puberty.  She  has  great  difficulty  in  going 
npstairs,  and  in  executing  complicated  movements,  as  daiicino-. 
All  the  sj-mpfoms  were  pretty  much  the  same  as  in  tlie  hrotheis. 
The  author  directs  attention  to  the  fact,  that  the  two  childien  vvlio 
have  not  had  Thomsen's  disease  have  anomalies  of  their  nervous 
sj-stem;  also  that  the  symptoms  increase  after  cold  and  exhaustion, 
and  the  daughter  was  better  when  she  lived  in  more  comfortable 
circumstances.  The  fuur  cases  showed  slight  qualitative  diifer- 
ences  to  their  electrical  reactions,  and  Eib's  wave  ctrntractions 
with  stnmg  current  were  not  observed,  but  there  was  a  tendency 
to  tremulous  oscillations  with  favadic  stimulation. 

MM.  A.  I'itres  et  Dalledet  have  given  a  very  full  account  of 
a  patient  suH'ering  from  this  disease;  they  also  j^ive  several  myo- 
graphic  tracings.  The  grandparents  and  the  father  were  healthy. 
The  mother  at  the  age  of  15  snfi'ered  fi'om  muscular  stiffness 
like  that  which  her  son,  the  patient,  suffers  from  now.  This 
difficulty  disappeaied  in  two  or  three  years;  then  there  were 
cramps,  chiefly  in  the  sacro-lumbar  region,  the  pains  comin<>-  on 
day  or  night,  without  any  relation  to  movement.  She  and  her 
liusband  had  six  children  ;  the  three  first  being  like  the  father  in 
all  points,  the  three  younger,  on  the  contrary,  sufterino-  from 
mu!>cular  stiffness  on  voluntary  movement.  Of  these,  the  filth  is 
the  patient,  and  will  he  described  in  detail;  the  fourth,  a  man  of 
26  years,  is  exactl}'  like  the  patient  in  all  the  symptoms,  but  not 
so  bad;  and  the  sixth,  a  girl  of  19  yeai-s,  had  a  difiiculty  of 
voluntary  movements  when  15  and  16,  but  that  has  now  dis- 
appeared. The  difficulty  of  voluntary  movement  of  v/hich  the 
patient  complains  began  when  he  was  a  child.  Up  to  the  age  of 
22  it  increased  but  slowly  ;  since  then  it  has  gone  on  very  quickly. 
He  is  now  24. 

The  first  thing  that  strikes  one  is  the  hypertrophy  of  the 
muscles,  which  is  well  seen  in  the  arm  aiid  forearm,  and  the  thenar 
and  hyperthenar  eminences.  The  sterno-mastoids,  triceps  of  thif-h, 
and  tacro-lnmbar  muscles  are  all  hypertrophied.  Durin"-  con- 
traction they  are  irregularly  bossed,  and  as  hard  as  wood.  The 
power  of  the  muscles  is  not  so  great  as  their  hypertrophy  would 
lead  one  to  expect.  The  electrical  reactions  are  normal.  The 
difficulty  of  voluntary  movement  consisted  in  a  restraint  and 
stiffness  on  the  attempt,  which  gradually  pas-ed  off  as  the 
movement  was  fri,^quently  repeated.  This  is  very  well  shown  by 
a  myographic  tracing,  which  shows  that  the  latent  period  i's 
increased  considerably,  and  the  muscle  remains  contracted  much 
longer  than  it  should.  The  authors  al>o  insist  on  a  point  whic'h 
their  tracings  shoAv,  but  which  has  not  been  noted  in  other  cases, 
namely,  thut  not  only  is  there  a  difficulty  of  contraction,  but  also 
of  the  first  dccontractions  ;  in  fact,  i)i  the  tracings  the   down-stroke 
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often  extends  over  a  longer  period  than  either  the  up-strolvC  or 
the  crest.  With  a  strong  and  rapidly  repeated  faradic  current, 
the  same  thing  is  ol)served  in  the  early  contractions.  This,  it 
will  be  observed,  brings  this  case  somewhat  in  harmony  witli 
Erb's  electrical  mjotatic  contractions,  and  perhaps  when  the 
authors  here  speak  of  the  electrical  reactions  normal,  they  did  not 
look  for  the  mj'otatic  reactions.  The  i)eculiarities  of  contraction 
were  increased  by  cold.  The  muscles  of  tlie  face  would  sometimes 
remain  in  an  emotional  expression  so  long,  that  the  hand  had  to 
be  used  to  aid  their  return  to  normal,  hence,  sometimes  there  was 
difSculty  of  speech.  The  fear  of  the  ])eoulia)ity  being  observed 
increased  it.  The  tongue,  deglutition,  phonatiun,  respiration  and 
ocular  muscles  were  not  affected.  Pas>ive  movements  were  easy, 
and  sensibility  was  intact;  reflexes  normal,  sensation  of  position 
in  space  normal.     All  other  functions  of  body  healthy. 

The  fifth  pajDer,  mentioned  at  the  beginning  of  this  notice,  has 
only  just  been  published.  The  author  observes  that  in  this  case 
the  skin  and  tendon  reflexes  were  normal,  and  that  the  strength  of 
the  muscles  was  not  so  much  increased  as  would  have  been  expected 
from  the  increase  of  volume.  Sometimes  the  myotonic  contraction 
remained  from  25-27  seconds  after  voluntary  contraction,  but  after 
repeated  movements  it  disappeared.  On  the  whole,  this  case 
agrees  Avith  others,  and  hardly  differs  more  from  them  than  they 
do  among  themselve.-i.  Tlie  myotatic  reaction,  in  response  to 
direct  muscle  stimulation,  was  not  so  easily  obtained,  and  no  K  0  Z 
could  be  obtained  on  stimulation  of  the  nerve.  The  rhythmic  wave- 
contractions  of  Erb  were  shown  very  well  indeed,  and  with  a 
current  of  a  strength  of  15-20  M  A,  they  were  w^ell  formed,  slow, 
and  about  15-20  seconds  apart,  passing  from  the  kathode  and  the 
anode.  W  ith  a  strong  faradic  current  there  were  rapid  oscillations 
of  the  muscles.  On  microscopic  examination  of  the  fibres  they 
are  found  to  be  thickened.  In  no  parts  was  the  cross  striping 
well  marked.  The  contour  of  the  bundles  is  uneven,  and  has  here 
and  there  little  tumefaction.  Tiie  author  raises  the  question 
whether  these  ajipearauces  are  due  to  the  mechanical  stimulation 
of  excision. 

In  conclusion,  we  may,  I  think,  gather  that  the  folluwing  are  the 
chief  characteristics  of  Thomsen's  disease  : 

1.  It  occurs  in  young  subjects,  coming  on  usually  in  youth  or 
childhood. 

2.  It  lasts  a  long  while  ;  is  never  fatal ;  and  may  pass  off. 

3.  The  muscular  difficulty  is  much  increased  by  cold  and 
mental  excitement. 

4.  It  occurs  in  members  of  the  same  family,  and  is  slightly 
hereditary. 

5.  0th  -r  neurotic  disturbances  in  the  famil}"  are  by  no  means 
always  well  marked, 

6.  Voluntary  muscles  only  are  affected,  the  legs  perhaps 
oftene>t. 

7.  There  is  an  increase  of  bulk  in  the  muscles. 
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8.  Bnt  considering^  their  increase  in  ssize,  tlioy  are  not  so 
powerful  as  might  he  expected. 

i).  On  attempted  vohmtary  movement  ihe  hitent  period  is 
nsually  prolonged ;  then  conies  a  severe  contracli(jn,  kisting  from 
live  to  thirty  secontls ;  then  in  some  cases  a  sudden,  and  in  others  a 
slow  relaxation.  This  peculiarity  constitutes  a  myotonic  con- 
traction. 

10.  The  above  is  more  marked,  the  longer  has  keen  the  interval 
of  rest.  After  repeated  contractions  the  difficulty  becomes  less, 
and  soon  i)as.scs  oif,  the  contractions  being  ordinar}-. 

11.  Mechanical  stimulation  of  nerves  shows  a  diminished 
excitability.  Faradic  or  galvanic  stimulation  of  nerves  gives 
slight  myotonic  contractions  on  being  rapidly  repeated. 

12.  Mechanical  stimulation  of  muscles  shows  increased  excita- 
bility, with  long  myotonic  contractions.  Galvanic  stimulation 
usually  gives  closing  contractions ;  K  S  Z  is  generally  the  best, 
giving  a  good  myotonic  contraction,  but  the  exact  order  is 
variable.  Strong  faradic  current  on  closing  gives  a  good  myotonic 
contraction  ;  on  oi^euing,  a  very  slight  contraction. 

13.  With  stimulations  rhythmically  following  each  other,  we 
get  wave-like  contractions  passing  along  the  muscle  from  the 
kathode  to  the  anode. 

14.  The  reflexes  are  normal. 

15.  There  is  increased  width  of  the  muscle  fibres,  which  lose 
some  of  their  striation,  are  i  ounded  instead  of  polygonal,  and  have 
protuberances  on  their  contour.     The  sarcolemma  is  thick. 
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In  the  second  half  of  the  17th  century,  Robert  Boyle  in  England, 
and  Francesco  Redi  in  Italy,  performed  the  first  experiments  on 
record,  with  a  view  to  determine  the  functions  of  the  brain  in 
amphibians  and  reptiles.  In  his  essay  on  "  The  Usefulness  of 
Experimental  Natural  Philosophy,"  published  in  1663,  the  former 
appears  to  be  conscious  of  the  fact,  that  the  ablation  of  the  frog's 
brain  abolishes  spontaneous  movements,  Avhilst  the  latter  observed 
a  similar  phenomenon,  though  not  so  constantly,  after  excerebra- 
tion  of  tortoises.  Other  eail\  observers  repeated  the  experiment 
without  adding  materirilly  to  these  results.  Humboldt  (1797) 
appears  to  have  been  the  first  in  the  application  of  g;iivanic 
stimuli  to  the  cerebral  centres,  but  without  obtaining  any  motor 
effects. 

Eolando  (1809)  found  that  integrity  of  the  medulla  was  a 
necessary  condition  tor  the  keeping  alive  of  cold-blooded  animals 
after  complete  excerebration ;  and  that  after  removal  of  the  hemi- 
spheres only,  animals  moved  fairly  well  on  extei-nal  excitation. 
The  cerebellum  he  thought  to  be  an  organ  of  locomotion,  comparing 
its  lamellated  structure  to  the  recently  discovered  voltaic  pile. 
Three  years  later  Legallois  published  his  '  Experiences  sur  le 
principe  de  la  vie,'  in  which  we  find  some  criticisms  upon  the 
imperfect  methods  followed  by  his  la-edecessors.  He  introduced 
the  method  of  successive  sections  across  the  encephalon,  and  so  was 
able  to  determine  the  seat  of  the  respiratory  centre  in  the  medulla. 
Legallois  made  numerous  experiments  on  the  cerebral  innervation 
of  the  heart,  a  subject  still  more  fully  worked  out  in  Wilson 
Philipp's  papers,  published  in  the  '  Philosophical  Transactions ' 
for  1815. 

It  was  Floui'ens  who  first  attempted  to  define  the  functions  of 
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the  several  divisions  of  the  enccplialon.  'Jlie  first  edition  of  the 
'  Itccherelies  experinioii tales  snr  les  proprietes  et  fonctions  du 
systrnie  nerveiix  dans  les  aniniaux  vertobres  "  appeared  iu  1824. 
lie  found  that  the  ablation  of  both  hendsplieres  was  necessary  to 
dejirive  the  frog  of  its  motor  spontaneity  and  its  sensibility;  but 
afterwards  he  qualified  the  latter  statement  by  distinguishing  be- 
tween "  sensation  "  and  "  the  perception  of  sensations,  or  intelli- 
gence." lie  maintained  that  rotatory  movements  follow  removals 
of  the  optic  thalamus  and  optic  lobe ;  in  the  first  case  they  are 
towards  the  side  of  the  lesion,  in  the  second  in  the  opposite  direc- 
tion. His  well-known  discovery  of  the  coordinativo  function  of 
the  cerebellum  was  not  made  on  the  frog,  in  which  this  or'>'an  is 
rudimentary.  Coster,  a  pupil  of  Eolando  whose  name  Flourens 
does  not  mention,  made  a  violent  attack  upon  the  latter's  origi- 
nality. Though  Flourens  never  denied  having  read  the  works  of 
his  predecessor,  Magendie  had  no  difficulty  iu  sliOAving  the  wide 
ditierence  existing  between  the  methods  and  results  of  the  two 
observers. 

Magendie,  Desmoulins,  and  Serres,  confirmed,  whilst  they 
partially  corrected  and  extended,  the  conclusions  reached  by 
Flourens.  Paton,  in  a  paper  published  in  the  'Edinburgh  Medical 
Journal'  (184()),  described  for  the  first  time  the  phenomenon 
since  known  as  the  Goltz's  "  Quack versuch,"  and  which  consists 
in  eliciting  a  croak  from  a  frog  deprived  of  its  hemispheres,  by 
stroking  it  over  the  interscapular  region.  Other  observers,  such  as 
(Jayrade  (18G4),  studied  the  swimming  movements  of  the  similarly 
prej^ared  animal,  and  the  question  whether  it  could  "see"  gave 
rise  to  many  discussions,  in  which,  among  others,  Eenzi  (1863), 
Goltz  (1869j,  Vulpian  (186(3),  and  Blaschko  (1880),  took  part.  It 
Avas  shown  that  the  hemispheres  are  not  necessary  to  enable  the 
frog  to  avoid,  or  jump  over,  obstacles  ;  but  how  far  these  actions 
are  conscious,  and  nut  merely  coordinated  and  adapted  visual 
reflexes,  is  a  problem  to  be  settled  only  in  the  light  of  more 
extensive  researches  in  comparative  psychology.  The  same 
remark  applies  to  other  reflex  phenomena,  where  the  excitation 
is  conveyed  through  the  auditory  or  tactile  organs,  and  whicli 
are  found  not  to  be  abolished  by  the  ablation  of  the  hemisj)heres. 

Dr.  Steiner's  book  constitutes  the  most  recent  contribution  to 
the  subject  how  before  us,  and  is  a  model  of  what  a  work  of  its 
kind  should  be.  In  the  introductory  chapter  we  find  a  clear 
statement  of  the  conditions  under  which  experiments  on  the  frog's 
brain  are  to  be  conducted.  The  author  insists  upon  the  necessity 
of  giving  the  animal  perfect  rest  after  the  operation,  and  of  then 
examining  its  behaviour  both  on  laud  and  in  water.  He  speaks 
of  the  importance  of  accuracy  in  producing  the  lesions,  and  in 
defining  them  post-mortem,  and  accepts  Goltz's  exj^ression  of 
"  Ausfallserscheinung  "  to  denote  the  symptoms  due  to  the  absence 
of  a  portion  of  the  brain,  in  opposition  to  that  of  "Nebenwir- 
kung,"  or  "  Eeizungserscheinung,"  which  is  applied  to  the  effects 
of  the  traumatism — terms  which  could  be  rendered  in  English  by 


122  KEVIEWS   AND   NOTICES   OF   BOOKS. 

"direct,"  or  "essential,"  and  "indirect,"  or  "concomitant,"  re- 
spectively— a  distinction  equivalent  to  that  made  Letween  de- 
structive and  irritative  lesions  in  liuman  patholoj^y. 

Dr.  Steincr  has  studied  carefully  the  conditions  under  which  the 
frog,  deprived  of  its  hemispheres,  can  bo  made  to  jump  over  an 
obstacle,  instead  of  avoiding  it,  and  proves  the  importance  of 
visual  ini})iessions  in  the  execution  of  these  acts.  Coltz's  "Balan- 
cirversuch  "  is  fully  discussed.  When  the  animal  is  ])laced  upon  a 
small  board,  which  is  gradually  tilted  U})wards,  it  begins  to  ascend, 
and  finally  rests  upon  the  edge.  On  continuing  the  moveuient, 
and  so  loAvering  the  board  in  the  opposite  direction,  the  frog 
^begins  to  descend,  raising  its  head,  instead  of  depressing  it,  as 
during  the  ascent.  These  phenomena  are  purely  reflex,  and 
depend,  as  Dr.  Steiner  shows,  upon  different  impressions,  duo  to 
the  strain  upon  the  muscles  and  joints  of  the  head  and  neck, 
arising  fVom  altered  equilibrational  conditions. 

Careful  observation  of  the  behaviom-  of  the  prepared  frog  in 
water,  proves  that  the  influence  of  vision  has  hitherto  been  in- 
sufficiently taken  into  account.  Placed  in  a  quadrangular  basin 
with  peipendicular  walls,  the  animal  makes  for  one  of  the  corners  ; 
then  directing  its  eyes  upwards,  takes  a  spring  that  lands  it  on 
the  edge,  where  it  assumes  the  characteristic  motionless  attitude. 
Here,  as  in  the  experiments  with  obstacles,  conditions  of  light  and 
height  are  necessary  to  obtain  these  results;  the  frog  does  not 
attempt  to  jump  unless  the  light  shines  from  above,  and  the  top 
is  not  too  high  to  be  reached. 

The  effects  of  a  removal  of  the  ihalami  (in  addition  to  that  of 
the  hemispheres)  does  not  seem  to  have  been  thoroughly  investi- 
gated before  Steiner.  Within  two  or  three  hours  the  skin,  even 
when  of  the  lightest  yellow,  turns  to  a  dark-brown  tinge,  which 
persists  till  the  death  of  the  animal.  The  movements,  both  on  land 
and  in  water,  which  ensue  from  peripheral  excitations,  are  some- 
what clumsier,  and  there  is  no  ascent  of  the  inclined  plane,  the 
head  alone  executing  the  customary  motion.  The  frog,  however, 
still  turns  over  when  placed  on  its  back.  Unless  the  optic  nerves 
have  been  divided  at  the  same  time,  removal  of  the  thalami  does 
not  appear  to  exert  any  influence  upon  the  visual  reflexes,  and 
the  organs  appear  to  be  connected  with  musculo-articular,  rather 
than  with  cutaneous  feelings. 

The  02)tic  lobes  of  the  frog  are  the  homologues  of  the  mid-brain 
of  the  higher  veitebrates,  and  consist  of  two  rounded  masses 
containing  a  ventricular  cavity.  We  must  distinguish  between 
their  upper  and  lower  parts,  which  we  may  designate  as  "  roof " 
and  "  base  "  respectively.  The  roof  represents  the  corpora  quad- 
rigemina  in  man,  and  lienzi  (1868)  has  shown  it  to  be  necessary 
to  vision.  Cayrade's  experiments  tended  to  show  that  the  optic 
lobes  of  the  frog  have  functions  similar  to  those  of  the  cerebellum 
in  the  higher  animals;  while  those  of  Goltz  demonstrated  that 
whereas  certain  reflexes  (Quack-  and  Balancir-versuch)  disappear 
with  the  ablation  of  these  organs,  others  (turning-over,  reaction  to 
cutaneous  excitations)  still  persist.     Newell  Martin  (1878)  states 
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that  under  tlio  s;imo  circmnstauecs  the  respiratory  movements  are 
diniinislied,  Liit  become  tetanic  on  excitation. 

])r.  Steiuer  shows  that  the  utmost  care  is  required  to  obtain 
trustworthy  results  from  the  abLition  of  the  optic  lobes.  A  fro^j;  so 
prepared  still  jumps  fairly  when  touched,  but  has  lost  some  of  its 
Bwiinmini;-  2)owers.  In  their  normal  condition  frogs  swim  in  tAvo 
different  waj-s ;  in  the  first,  or  fully  coordinated  mode,  they  hold 
the  fore-legs  adducted  and  drawn  backwards  along  the  side  of 
the  body,  whilst  the  hind-legs  perform  energetic  movements  of 
flexion  and  extension ;  in  the  second,  the  fore-legs  are  kept  semi- 
flexed in  front,  the  hind-legs  being  used  in  a  more  leisurely, 
paddling  way.  Now  ablation  of  the  lobes  reduces  the  swimming 
powers  of  the  animal  to  the  second  mode. 

When  the  anterior  two-thirds  ouly  of  the  optic  lobes  aro 
removed,  a  curious  phenomenon  is  observed ;  on  exciting  the 
frog  in  the  usual  way  (i.e.  pinching  the  toes  of  the  hind-leg),  it 
begins  to  walk  backwards.  Dr.  Steiner  A'ery  justly  remarks  that 
this  does  not  imply  the  existence  of  a  special  centre  for  that 
movement,  but  merely  a  disturbance  of  the  afferent  part  of  the 
mechanism  upon  which  the  coordinated  reflex  depends.  The  same 
remark  applies  to  the  altered  mode  of  natation,  which  is  observed 
likewise  on  partial  ablation  of  the  lobes. 

It  is  very  probable  that  the  effects  ascribed  by  previous 
observers  to  a  removal  of  the  frog's  cereheUum,  were  due  to 
inaccuracies  in  the  performance  of  the  oi^eration.  When  the  latter 
is  strictly  limited  to  the  part,  none  but  slight  disturbances  of 
movement  ensue.  The  animal  performs  the  usual  ascent  of  the 
slanting  board,  but  on  its  making  efforts,  a  certain  unsteadiness 
and  tremor  is  noticeable.  When  it  jumps  out  of  the  water  uj^on 
the  edge  of  the  basin,  the  spring  is  not  accurately  measured,  being 
either  too  long  or  too  short.  Removal  of  the  cerebellum  from  an 
animal  already  deprived  of  its  optic  lobes,  gives  rise  to  no 
additional  symptoms,  a  fact  not  sui'prising  when  we  consider  the 
small  size  of  the  organ. 

It  thus  appears  that  a  frog  deprived  of  every  part  of  its 
encephalon  except  the  medulla  oblongata,  is  able  to  preserve  its 
natural  posture  when  at  rest,  to  jump,  to  swim,  to  right  itself 
when  placed  on  the  back.  'It  is  true  that  earlier  observers 
(Kolando,  Eenzi,  &c.)  went  further,  and  thought  the  animal  was 
still  conscious  of  sensations ;  but  we  know  how  fallacious  are 
all  such  conclusions  drawn  in  the  lower  animals  from  aj^parently 
purposive  reflex  movements.  Now  the  localitation  of  those  motor 
mechanisms  is  in  the  anterior  part  (pars  commissuralis)  of  the 
bulb  which  lies  under  the  lamella-like  cerebellum  ;  for  when  a 
section  is  made  at  the  level  with  the  posterior  edge  of  the  cere- 
bellum, the  frog  remains  limp,  whether  on  land  or  in  water,  and 
no  longer  reacts  to  excitations  by  coiirdinated  locomotor  move- 
ments. When  placed  on  a  rotating  disk,  it  no  longer  turns  its 
head  to  one  side,  as  is  otherwise  the  case,  nor  does  it  turn  round 
when  placed  in  the  dorsal  position.  The  commissural  portion  of 
the  bulb  must  contain  motor  centres  for  the  muscles  of  the  head. 
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liml)S,  and  trunk,  which  are  Iwonght  into  ])hi3'  by  peripheral 
excitations  and  by  disturbance  of  the  equilibiium  of  position. 
Dr.  Steiner  further  shows  that  these  centres  are  in  direct  or<;anic 
relationship  to  one  another,  and  do  not  require  the  intervention  of 
any  hi^^lier  centre  to  bring  them  into  liarnionions  phiy.  This  fact 
leads  iiiui  to  consider  the  influence  of  the  bases  of  the  optic 
lobes  on  locomotion,  and  he  concludes  to  the  sensory  nature  of 
their  function.  Experiments  are  adduced  to  show  that  after  extir- 
pation of  the  optic  lobe  on  one  side,  cutaneous  excitations  on  the 
opposite  side  of  the  body  are  not  followed  by  a  junip,  as  they  are 
on  the  other.  It  would  thus  appear  that  in  the  frog  all  the  motor 
'  cerebral  mechanisms  are  in  the  bulb,  and  that  the  other  encephalic 
organs  servo  only  for  the  elaboration  and  coordination  of  the 
afferent  impulses  on  which  spontaneity  and  psjxhical  life  depend. 

Dr.  Steiner  distinguishes  between  the  simple  "  exeitomotor " 
reflexes  of  the  cord,  with  the  more  complicated  processes  of  the 
bulbar  general  motor  centres  and  Avhieh  he  terms  "  sensorimotor  " 
without  wishing  to  imply  that  they  are  above  the  plane  of  con- 
sciousness. A  fVog  dei)rived  of  all  its  encephalon  beyond  the 
medulla  oblongata  reacts  by  a  jump  to  the  application  of  a  weak 
acid  to  the  skin.  When  the  solution  is  stronger,  the  locomotor 
reflex  is  succeeded  by  the  more  elementary  movement  of  wiping 
off"  the  offending  substance.  A  stronger  still  liquid  excites  both 
actions  at  tie  same  time,  and  the  spinal  icflex  now  interfeies  with, 
or  inhibits,  the  higher  bulbar  mechanism.  We  may  mention  here 
that  Eckhard  and  Steiner's  experiments  do  not  support  Goltz's 
statement,  that  heating  the  water  in  which  a  decapitated  frog  is 
placed  does  not  call  forth  any  movements,  as  it  does  in  the  case  of 
an  animal  deprived  of  its  encephalic  ganglia  only. 

The  behaviour  of  normal  and  prepared  frogs  when  placed  in 
water  offers  several  points  of  interest,  and  is  discussed  in  a  separate 
chapter  by  Dr.  Steiner.  He  shows  that  it  is  neither  skin  excita- 
tions due  to  the  contact  of  the  liquid,  nor  impres.ions  from  the 
deeper  structures  due  to  the  loss  of  weight,  which  alone  start  the 
swimming  reflex;  it  may  be  both,  but  the  water  must  also  be  in 
motion.  The  quantity  of  air  contained  iu  the  lungs  is  an 
important  factor  in  aquatic  locomotion,  and  experiments  tend  to 
show  that  a  special  respiratory  mecbani sin  exists  in  the  base  of  the 
optic  lobes. 

Observations  as  numerous  as  conflicting  are  recorded  in  the 
literature  of  the  subject  concerning  the  forced  movements 
following-  asymmetrical  lesions  on  the  frog's  brain.  Dr.  Steiner 
has  "one  over  tlie  whole  ground  systematically,  and  his  results  are 
particularly  worthy  of  attention.  These  forced  movements  are 
of  three  kinds  :  circular,  revolving,  watch-haud-like.  The  first 
("maneo-e"  movements,  gyrations)  consist  in  progression  (walking, 
iumpino-,  or  swimming)  in  a  circle ;  the  second  in  rotation,  in  a 
corkscrew-like  manner,  upon  the  axis  of  the  body;  the  third  in 
rotatory  lateral  movements  of  the  body  about  its  caudal  end  as  a 
pivot. 

Every  one  is  agreed  upon  the  negative  results  of  the  ablation  of 
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i»>e  homisphere  ;  but  when  wc  come  t)  the  thalamus  we  find  some 
of  the  okier  authorities  (Flourens,  Renzi)  speak  of  circular 
nioveiiienfs  towards  the  side  of  the  lesion,  whereas  Steiner  gives 
as  the  result  of  very  numerous  and  vt-ry  accurate  removals  of  that 
oi'gan,  the  supervention  of  watch-hand  rotation  towards  the 
opposite  side.  The  probabh)  solution  is  that,  in  the  former  case, 
tlio  lesions  (which  lacked  exact  post-inort'tim  confirmation) 
extended  somewhat  beyond  the  thalamus  into  the  base  of  the 
lobe.  After  a  time  this  rotation  ceases,  the  frog  remains  quiet, 
and  on  excitation,  performs  circular  excursions,  also  towards  the 
SLiund  side.  Within  twenty-four  hours,  locomotion  becomes 
rectilinear  again,  and  the  animal  is  apparently  in  a  normal 
condition. 

Ablation  of  the  roof  of  one  oj)t!c  luhe  gives  no  result ;  but  that  of 
its  base  gives  rise  to  well-marked  gyrations  towards  the  normal 
side,  whether  the  animal  be  on  land  or  in  water.  After  a  time 
exliaustion  sets  in,  and  the  head  only  remains  for  a  time  depressed 
and  turned  in  the  same  direction.  These  phenomena  are 
permanent,  and  may  be  brought  out  for  an  indefinite  time,  all 
tlie  movements  being  perfectly  coordinated.  It  must  be  noted 
tliat  if  the  operation  is  not  perfectly  carried  out,  and  a  small 
portion  of  the  base  is  left  in  situ,  there  may  be  feeble  circular 
and  revolving  movements  towards  the  injured  side. 

Removal  of  half  the  cerebellum,  eiui]  hemisection  of  the  medulla 
far  back  near  the  calamus  scriptovius,  do  not  produce  any  motor 
disturbance.  If,  however,  the  anterior  region  of  the  latter  oi'gan 
is  submitted  to  the  same  operation,  muscular  spasms  are  pro  luced, 
and  the  frog,  on  being  laid  on  the  ground,  jumps  repeatedly 
perpendicularly  upwards,  and  falls  on  the  wounded  side.  Next 
comes  a  peiiod  of  foiced  position  of  the  head,  which  is  rotated 
d(jwnwards  towards  the  same  side.  The  opposite  fore-limb  is 
rigidly  extended  to  the  ground.  Placed  in  water,  the  frog  first 
performs  gyi-ations  away  from  the  lesion,  then  rolling  movements 
towards  it,  or  the  rolling  begins  at  once.  All  these  phenomena 
are  repeated  whenever  the  animal  is  interfered  with,  for  weeks 
after  the  operation.  Further  researches  led  Dr.  Steiner  to  discover 
the  exact  lesion  required  to  obtain  continual  rolling,  as  opposed  to 
the  periodical  variety  just  described,  in  which  there  is  an  alterna- 
tion of  circular  movements.  It  consists  in  a  section  across  the 
thick  edge  of  the  bulb,  enclosing  the  4th  ventricle,  at  the  level  of 
the  trigeminus  root,  a  little  below  the  inferior  edge  of  the  cere- 
liellum.  It  may  be  noticed,  b}'  the  way,  that  no  paralysis  follows 
bulbar  heuii>ectiou  in  the  frog. 

These  results  demonstrate  that  forced  movements  occur  only 
after  lesions  of  the  thalamus,  or  lobe,  or  one  side  of  the  bulb  ;  and 
that  whilst  circular  and  revolving  motions  are  direct  effects  of  the 
dc'-tructive  lesion,  watch-hand  rotation  belongs  to  the  category  of 
the  indirect  effects  due  to  the  traumatic  iriitation  of  one  lobe. 
Destruction  of  the  visual  centre  (roof  of  the  lobe)  produces  no 
motor  disturbance,  though  in  the  frog  the  optic  decussation  appears 
to  be  complete.     The  perfect   coordination    in    swimming  shows 
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that  forced  movements  are  unconnected  with  paralj'scs  or  con- 
tractures ;  and  the  fact  that  these  movements  do  not  arise  without 
some  external  excitation,  pioves  that  tlie  term  "  forced  "  is  not  to 
he  taken  in  Magendie  and  Vulpian's  sense,  who  assumed  the 
existence  of  a  kind  of  internal  impul-e  within  the  nerve-centres. 
It  would  he  more  consonant  with  the  facts  to  interpret  these 
phenonnena  as  muscular  adaptations,  the  response  to  centripetal 
misinformation,  so  to  speak,  through  disturbances  in  the  receptive 
and  elahorative  centres. 

Dr.  Steiner  describes  the  results  obtained  by  hcmisections  at 
different  levels,  and  in  different  directions  of  one  thalamus,  or 
■  oi:)tic  lobe,  for  the  details  of  which  we  must  refer  the  reader  to  tlio 
original.  One  point  is  of  interest — viz.  that  longitudinal  division 
of  one  lobe  is  immediately  followed  by  "  manege  "  towards  the 
opposite  side;  but  witliin  twenty-four  hours  the  frog  appears  to 
be  normal  again  in  every  respect,  whereas  a  diagonal  sec!  ion 
produces  permanent  effects.  These  facts  agiee  with  the  view 
taken  by  the  author  of  tiie  functions  of  the  bat^al  part  of  the  optic 
lobes  as  end-stations  of  centripetal  tracts.  It  will  have  been 
noticed  that  rolling  movements  always  take  place  to  the  wounded 
side,  even  when  combined  with  gyration  in  the  opposite  direction. 
Dr.  Steiner  concludes  this  portion  of  his  work  by  showing  that  no 
forced  movements  follow  bulbar  lesions  after  removal  of  the  commis- 
sural part,  which  he  once  more  declares  to  be  the  oidy  encephalic 
motor  centre. 

The  experiments  of  Professor  Fano  on  the  brain  of  the  tortoise 
(Emys  eurojisea),  were  made  contemporaneously  with  those  of  Dr. 
Steiner  ;  and  the  results  of  these  two  observers  gain  in  value  and 
interest  from  having  been  made  independently  and  under  different 
conditions.  The  most  striking  fact  connected  with  the  cerebral 
mechanism  of  the  tortoise  is  that  when  the  animal  is  deprived  of 
the  whole  encephalon,  except  the  medulla  oblongata,  it  performs 
for  a  considerable  peiiod,  either  at  intervals  or  continuously, 
coordinated  locomotor  movements,  without  intervention  of  any 
external  stimulus.  These  movements  persist,  though  the  animal 
may  be  arrested  by  an  ob>tacle,  and  are  of  two  types  :  either  the 
(ipposite  front  and  hind-legs  strike  oiit  together,  as  in  normal 
locomotion,  or  the  rhythm  is  altered,  and  the  hind-legs  simj^ly 
push  the  body  forward,  making  it  pivot  on  the  shouhler-joints  of 
the  fore-limbs  which  have  been  previously  placed,  full}'  extended, 
upon  the  ground.  These  two  gaits  occasionally  alternate  in  the 
same  subject ;  but  we  are  not  informed  of  the  anatomical  or  other 
causes  to  which  this  variation  may  be  due.  The  movements  of  the 
brainless  tortoise  are  throughout  characterised  by  an  expenditure 
of  energy  disproportionate  with  the  effects  produced ;  whilst 
moving,  it  holds  its  head  and  neck  extended,  and  performs  lateral 
movements  of  the  tail. 

The  direction  followed  by  such  animals  was  studied  by  making 
tlieiu  mark  their  paths  on  the  floor.  It  is  tlius  shown  that  they 
never  walk   in  a   straight   line,   but    describe    either   uudnlatory 
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curves,  or  irregular  circles  to  one  siilc,  as  if  there  was  always  one 
lialf  of  tlic  nerve-centres  acting  more  than  the  other  After  being 
shaken,  the  prepared  tortoise  always  describes  an  "initial  loop," 
or  more  or  less  complete  circle,  before  rcsiiming  its  ordinary  mode 
of  })rogression.  Professor  Fano  also  shows  that  in  those  animals 
Avhicli  display  the  phenomenon  of  intermittent  deambiilation,  there 
is  no  deliuite  relation  between  the  periods  of  rest  and  the  activity 
during  those  of  walking;  and  compares  in  this  respect  the  action  of 
the  bulbar  locomotor  centres  to  that  of  the  respiratory  and  cardiac 
centres  in  certain  abnormal  conditions. 

The  oidinary  reflexes  are  more  easily  obtained  iu  the  hind-legs, 
whereas  the  coordinated  locomotor  movements  are  more  marked 
and  persistent  in  the  fore-limbs.  In  one  cas-e  of  accidental  injury 
the  opposite  condition  was  found  to  obtain  ;  and  here  the  action  of 
the  posterior  extremities  was  altered,  and  of  a  retrogressive  nature. 
Professor  Fano  was  not  able  to  obtain  the  same  results  experiment- 
ally, which  reminds  us  of  what  happens  in  the  frog  after  removing 
the  anterior  two-thirds  of  the  basis  of  the  optic  lobe. 

The  motor  mechanism  of  the  medulla  oblongata  resides  in  the 
anterior  two-thirds  of  the  organ,  for  when  these  are  separated  from 
the  cord,  every  movement  ceases.  A  longitudinal  median  incision 
does  not  interfere  with  this  activity.  Decapitation  is  followed  in 
the  tortoise  (as  quite  recent  experiments  have  shown  it  to  be  the 
case  in  the  duck  also)  with  a  few  short-lived  locomotor  movements, 
as  if  the  motor  spinal  elements  had  preserved  an  impression,  as  it 
were,  of  the  higher  coordinated  impulses. 

The  occurrence  of  spontaneous  movements  in  the  brainless  emys 
shows  that  we  cannot  generalise  the  results  obtained  on  the  frog 
and  other  animals,  and  speak  of  the  encephalic  centres  as  essential 
to  their  production.  It  also  led  Professor  Fano  to  extend  his 
experiments  to  other  cold-blooded  vertebrates ;  and  after  some 
failures,  he  found  that  the  same  phenomenon  could  be  observed  in 
toads  (Phripie  vulgaris,  but  especially  Bufo  virklis).  Shortly  after 
removal  of  all  the  encephalic  ganglia,  with  exception  of  the  bulb, 
the  toa  I  begins  to  walk  (not  to  jump)  with  tlie  ordinary  crossed 
action  of  the  anterior  and  posterior  limbs  ;  the  latter,  as  in  the 
tortoise,  manifesting  a  slight  delay.  The  gair  is  more  flaccid  than 
in  the  healihy  animal,  and  obstacles  do  not  arrest  the  movements. 
This  ambulatory  activity  is  never  continuous,  but  always  alternates 
with  periods  of  rest,  and  persists  for  many  days.  The  graphic 
method  reveals  i)hen(imena  essentially  similar  to  those  observed  in 
the  tortoise  as  to  the  paths  described  by  the  animals. 

Successive  transverse  sections  of  the  bulb  prove  that  the  motor 
mechanism  is  localised  in  its  anterior  portion,  but  seems  to  extend 
farther  l:)ack  than  the  corresponding  centre  in  the  frog,  so  that 
respiration  ceases  together  with  locomotion.  The  proximity  of  the 
locomotor  and  respiratoiy  centres  led  the  author  to  ascertain 
whether  there  is  any  relation  between  their  activity  in  the  toad  as 
well  as  in  the  tortoise;  but  simultaneous  tracings  show  no  regu- 
larity in  the  coUatei'ul  course  of  ambulation  and  respiiTition. 

Professor  Fano  believes  that  the  activity  of  the  locomotor  bulbar 
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nieclianisms  d'os  not  (Icpcnd  upon  any  peripheral  excitation,  is  not  a 
reflex,  but  rutliev  an  expiession  of  nntritivc  activity  in  the  centres. 
We  cannot  here  adduce  the  various  arguments  l>y  whicli  he 
endeavours  to  sujiport  his  view  ;  but  he  seems  to  underrate  the 
influence  of  tlie  centripetal  sub-conscious  impulses  from  the 
orgaiiism  itself  as  a  possible  source  of  excitation.  At  any  rate, 
several  of  his  remarks  are  quite  reconcilable  with  the  opposite 
ex])hination  of  his  facts,  whilst  they  receive  no  support  from  the 
results  obtained  on  other  animals. 

licmoval  of  the  cerehellum  does  not  appear  to  have  more  effect  in 
the  tortoise  than  wo  have  seen  to  be  the  case  in  th(^  frog  ;  the  optic 
Johes,  on  the  other  hand,  ap])ear  to  play  an  important  part  in  the 
mo'or  manifestations  of  the  former.  Their  presence,  after  removal 
of  the  liemispheres  and  thalami,  is  sufficient  to  arrest  the  locomotor 
activity  of  the  bulb;  and  systematic  sections  show  this  influence  to 
be  exerted  by  the  basal  portion  of  these  organs.  On  the  other 
hand,  removal  of  the  optic  lobes  only  produces  great  restlessness 
in  the  movements  of  the  animal,  which,  on  being  interfered 
w^ith,  no  longer  withdraws  into  its  carajrjace,  or  even  slackens 
its  pace.  Professor  Fano  distinctly  asserts  that  tortoises  can  see 
s<)  as  to  avoid  obstacles,  after  complete  ablation  of  the  lobes ;  and 
accepts  Setschenow's  theorj^  that  these  organs  inhibit  reflex  move- 
ments by  retarding  the  transmission  of  excitations  tlirough  their 
ganglionic  structure.  It  is  difficult  to  reconcile  these  observations 
with  the  results  of  similar  experiments  on  frogs  and  fishes. 

Ablation  of  the  liemispheres  in  the  tortoise  does  not  appear  to 
suspend  spontaneous  movements ;  the  animal  walks,  swims,  and 
acts  as  a  normal  specimen,  only  more  slowly.  Electric  excitation 
of  these  organs,  if  protracted  for  a  minute  or  so,  is  followed  by  a 
short  period  of  active  walking,  during  which  the  animal  does  not 
respond  to  external  excitation,  "  as  if  the  influence  of  the  optic  lobes 
had  been  suspended."  The  same  phenomenon  can  be  elicited  several 
times  in  succession.  Electric  excitation  of  the  thalami  in  the  whole 
animal  produces  symptoms  of  pain,  the  limbs  being  violently 
withdrawn  within  the  carapace.  The  same  excitation,  after 
removal  of  the  liemispheres,  and  protracted  for  a  sufficient  period, 
may  give  rise  to  feeble  locomotion,  which  becomes  more  pronounced 
11 2^011  ablation  of  the  0|)tic  lobes. 

Unilateral  lesions  of  the  brain  in  tortoises  does  not  give  rise  to  any 
such  varied  and  marked  forced  movements  as  they  do  in  the  frog. 
Eemoval  of  one  hemispheie,  as  usual,  is  ineffective  ;  Imt  when  the 
corresponding  lobe  is  taken  aAvay  also,  circular  or  "  manege  "  move- 
ments are  observed,  the  nnimal's  walk  being  in  large  circles  towards 
the  opposite  side.  There  is  no  hemiplegia,  and  the  posterior 
extremities  move  harmoniously;  but  an  alteration  is  perceptible 
in  the  coordination  of  the  two  anteiior  limbs.  The  lesion  being 
on  the  right  side,  the  left  leg  performs  movements  of  arlduction, 
the  right  of  abduction,  after  having  been  placed  on  the  ground,  and 
the  circular  movements  are  to  the  left.  I'rofessor  Fano  does  not 
account  for  these  phenomena  on  the  theory  of  forced  movements, 
but  assumes  that  there  are  in  each  hemisphere  and  lobe,  centres  for 
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tlio  addiction  of  the  lee;  on  the  same  side,  for  abduction  of  that  on 
tlie  other.  lie  finds  that  on  dividiiio-  the  cervical  cord  longitudi- 
nally along  the  middle  line,  tlie  animal  walks  in  larger  circles,  and 
that  there  is  less  abduction  of  the  right  leg ;  and  he  explains  the 
latter  fact  by  assuming  a  partial  decussation  of  the  motor  fibres  in 
the  cord.  On  continuing  the  incision  upwards,  so  as  to  bisect  the 
medulla  in  its  whole  length,  the  animal  starts  upon  its  gyrations 
in  the  opposite  direction  ;  the  left  fore-leg  continues  its  movements, 
whilst  the  right  hind-leg  is  motionless,  and  the  right  fore-leg 
performs  large  inefiectual  excursions,  which  cease  on  removal  of 
the  motor  bnlbar  centre.  We  do  not  see  any  difficulty  in  explaining 
these  phenomena  on  the  theory  of  forced  movements  ;  and,  without 
assuming  the  unlikely  existence  of  adductive  and  abductive  motor 
centres  in  the  fore-brain,  in  accounting  for  the  facts  by  an 
abnormal  action  of  the  bulbar  centre  dependent  upon  a  disturbance 
in  the  higher  receptive  and  regulative  centres. 

The  general  result  of  the  most  recent  researches  on  the  cerebral 
functions  in  amphiluans  and  reptiles  is  thus  that  the  greater  part, 
if  not  the  whole,  of  the  encephalic  motor  centres  is  contained  in 
the  anterior  part  of  the  medulla  oblongata.  The  hemispheres 
apparently  contain  the  elaborative  mechanisms  forming  the 
physical  substratum  of  the  higher  conscious  processes.  The 
thalami  seem  to  be  connected  -with,  cutaneous,  the  basis  of  the 
optic  lobes  with  motor,  feelings.  The  influence  of  the  cerebellum 
on  coordination  is  but  slight  in  the  lower  classes  of  vertebrata; 
the  researches  of  Baudelot^  on  fishes  had  already  demonstrated 
this  fact,  which  the  small  development  of  that  organ  might  have 
led  one  to  anticipate.  The  importance  of  these  results  towards  the 
elucidation  of  many  problems  of  cerebral  localisation  in  man  can 
hardly  be  overrated  ;  and  we  may  look  to  the  comparative  method 
of  investigation  for  much  light  and  assistance  in  the  future. 

A.  DK  Watteville, 


Meyneet  (Theodok).  Fsychiatrie.  Klinih  der  Erhranhungen 
des  Vorderhirns  hegrimdet  auf  dessen  Bern,  Leistungen,  vnd 
Erndhrung.  Erste  Halfte  mit  64  Holzschnitten  unci  1 
Tafel.     Wien  :  Wilhelm  Braumiiller,  1884. 

Meynert  (Theodor).  Psychiatry,  a  Clinical  Treatise  on 
Diseases  of  tlie  Fore-Brain,  based  upon  a  study  of  its  Structure, 
Functions,  and  Nutrition.  Translated  by  B.  Sachs,  M.D. 
Part  I,  New  York  and  London :  G.  P.  Putnam's  Sons, 
1885. 

A  WORK  from  the  pen  of  Prof.  Me}nert  on  the  Diseases  of  the 
Cerebrum  is  an  event  of  no  small  importance,  and  the  English 
reader  is  under  a  deep  debt  of  gratitude  to  Dr.  iSachs  for  placing 
within  his  reach  a  translation  of  it,  which  is  as  accurate,  clear,  and 

•  See  'Brain,'  April  1884,  p.  133. 
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readable  as  any  translation  of  Meyiicrt's  writings  is  ever  likely  to 
be.  Those  who  are  acqiiainted  with  the  okscun;  and  involved 
stylo  of  the  origiruil  will  readilj^  nnderstand  that  ])r.  Sachs'  task 
has  not  heen  })y  any  means  an  easy  one,  and  will  learn  without 
much  surju-ise  that  "  the  attempt  at  a  literal  translation  had  to  he 
abandoned."  The  first  half  of  the  first  part  of  the  work — the 
only  part  which  has  j-et  ajipeared—  deals  with  the  structure, 
architecture,  and  minute  anatomy  of  the  brain.  For  nearly  a 
quarter  of  a  century  Prof.  Mej'nert  has  been  instructing;  us  in  the 
anatomy  of  the  brain,  and  much  of  our  present  knowledge  of  the 
structuio  of  the  organ  is  duo  to  liis  labours.  But  much  has 
happened  during  this  time,  and  it  is  possible  that  the  teaching 
•which  was  new  and  in  advance  of  the  age  in  the  beginning,  is 
old-fashioned,  and  behind  the  age  at  the  end  of  the  period.  The 
method  of  investigation  adopted  by  Mejaiert — the  old  cleavage 
method — is  by  no  means  a  joerfe  t  one,  and  it  is  only  in  the  hands 
of  a  thorouglily  practised  expeit  like  himself  that  anything  like 
trustworthy  results  could  be  obtained  by  it.  And  although,  we 
believe  the  statements  of  Mevnert  with  regard  to  the  structure  of 
the  brain  to  be  on  the  whole  accurate,  yet  we  have  no  hesitation 
in  rejecting  any  of  his  conclusions  which  are  found  to  be  in 
conflict,  and  not  a  few  of  them  are  in  conflict,  with  knowledge 
obtained  by  means  of  better  methods  than  the  one  he  adopts, 
snch  as  the  method  of  embryology,  as  practised  by  Flechsig ; 
that  of  arrest  of  development,  as  introduced  by  Gudden ;  and  that 
of  secondary  degenerations,  as  employed  by  Tiirck,  and  Charcot  and 
his  pupils. 

But  even  after  making  many  deductions  for  the  shortcomings 
of  this  work,  the  reputation  of  Meynert  as  a  great  anatomist  is,  on 
tl;e  whole,  thoroughly  sustained  in  it.  There  are  not  manj'- 
anatomists  who  would  find  much  scope  for  the  exercise  of  their 
talents  in  giving  a  description  of  the  basal  surface  of  the  brain  : 
but  nowhere  probably  is  the  particular  genius  of  Meynert  seen  to 
greater  advantage  than  in  furnishing  such  a  description.  The 
small  print  on  page  26  (page  28,  transl.)  we  regard  as  a  peculiarly 
favourable  specimen  of  his  work.  The  author's  unrivalled 
knowledge  of  the  comparative  anatomy  of  the  brain  has  enabled 
him  to  compress  in  a  few  lines  a  truly  astonishing  amount  of 
information.  Every  sentence  is  a  generalisation,  and  every 
generalisation  helps  to  explain  the  structural  and  functional 
differences  existing  between  the  human  brain  and  the  brains  of  the 
lower  animals.  Many  pregnant  passages  of  this  kind  are  to  be 
found  in  the  work  before  us,  and  in  some  few  places  new  lines  of 
investigation  appear  to  be  opened  up,  which  will  be  sure  to  bring 
a  great  reputation  to  any  one  who  may  have  the  sagacity  to  seo 
their  significance  and  the  industry  to  pursue  them. 

'J'he  next  section  of  the  work  is  entitled  "  Anatomical  Corollaries 
and  Physiology  of  Cerebral  Architecture ; "  but  it  really  treats  of 
the  relations  existing  Itetween  the  structure  of  the  brain  and 
mental  processes.  In  order  to  discuss  this  subject  profitably  an 
author   ought    to  bo  not  simply  a  great  anatomist,  but    a   great 
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subjective  psychologist  also,  liis  knoAvledgo  of  psychology  being 
attained  either  by  the  analysis  of  his  own  thoughts  and  feelings, 
or  hy  the  anal^'tical  labour  of  others.  Judging  from  the  work 
before  us,  we  have  no  hesitation  in  saying  that  IVof.  Meynert's 
knowledge  of  subjective  psychology  is  an  exceedingly  slender  one, 
and  we  pass  upon  him  a  very  temperate  judgment  in  saying  that 
his  psychology  is  fully  a  generation  behind  ihe  psychology  of  this 
country  as  represented  l)y  the  writings  of  such  men  as  Bain, 
Spencer,  and  Ilughlings-Jackson,  But  temperate  as  we  believe 
this  judgment  to  be,  it  will  be  expected  that  some  considerations 
in  its  justification  will  be  advanced.  Let  us  take  as  a  test  the 
princi)>le,  or  rather  postulate,  with  which  the  author  starts  what 
he  calls  his  anatomical  corollaries.  He  asserts  that  "  the  only 
specific  eneigy  of  brain  cells  is  a  faculty  of  sensation  (Empfin- 
dungsfiiigkeit,  translated  by  Dr.  Sachs  'sensitiveness'),  which  is 
converted  in  the  forebrain  into  actual  sensation."  Biit  to  postulate 
the  existence  of  sensitiveness  or  of  a  faculty  of  sensation,  in  order 
to  account  for  the  fact  of  sensation,  appears  to  us  to  be  an  attempt 
to  explain  the  obscurum  per  ohsciirius,  and  when  Meynert  proceeds 
to  apply  and  illustrate  this  principle,  the  result  appears  to  reach 
the  superlative  degree  of  the  obscure.  Surely  no  one  is  assisted  in 
comprehending  the  connection  existing  between  the  activity  of 
bi'ain  cells  and  sensation  by  being  told  that  "  in  assimilating  totally 
unknown  physical  impulses,  tlie  cerebral  cortex  and  complicated 
protoplasmic  structure,  resembles  the  protoplasm  of  the  primitive 
amoeba,  which  can  transform  itself  into  a  hollow  mass,  and  can 
thus  encircle  any  body  which  it  ■wishes  to  a&similate."  This 
comparison  may  be  regarded  as  a  good  metaphor,  but  has  no  claim 
to  be  regarded  as  a  scientific  generalisation. 

The  next  principle  which  Meynert  advances  is  "  that  the 
processes  of  inneivation  from  the  hemispheres,  which  constitute 
what  we  term  volitional  acts,  aie  nothing  more  than  the  perception, 
or  memory  of  sensations  of  innervation  (Innervationsgefiihle.)" 
This  doctrine  is  not  very  intelligible  as  it  stands,  but  the 
context  shows  that  by  "  processes  of  inneivation  from  the  hemi- 
spheres," Meynert  means  the  motor  actions  which  are  set  up  by 
excitation  of  certain  areas  of  the  cortex  of  the  brain,  and  by 
"sensations  of  innervation  "  he  means  the  sensations  which  accom- 
pany muscular  efibrt,  or,  in  other  words,  the  muscular  sense. 
This  principle,  therefore,  in  leality  asserts  that  the  so-called  motor 
centres  of  the  cortex  are  not  motor  centres  at  all,  but  are  senst^ry 
centres  of  the  muscular  sense.  This  is  the  theory  which  has  been 
adopted  by  Munk,  and  which  has  also  plaj'ed  a  considerable  part 
in  the  explanations  of  Goltz  and  other  German  physiologists.  A 
good  deal  of  ingenuity  is  manifested  by  Meynert  in  illustrating 
this  theory,  but  it  must  still  be  regarded  as  a  plausible  hypothesis 
which  has  not  yet  received  its  verification  in  facts ;  and  even  if  all 
the  author's  statements  were  acknowledged  to  be  true,  the  only 
conchision  warianted  by  them  is  that  ibe  cortical  tensory  centies 
for  the  muscular  sense  coincide  with  the  centres  from  which  the 
ccntrifngal  conducting  paths  for  volitional  movements  take  their 
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origin.  Some  few  ])atliological  facts  can  1)C  adduced  in  favour  of 
this  opinion,  wliilst  othei'S  might  be  adduced  which  are  not  in 
accord  witli  it.  None  of  these,  however,  ai'O  mentioned  in  this 
})art  of  tlio  work,  Ijut  wo  may  expect  to  find  them  discussed  in  the 
clinical  part.  But  the  known  fiicts  that  centrifugal  conducting 
paths  emerge  from  certain  areas  of  the  cortex,  as  is  indeed  shown 
on  Meynert's  owni  diagrams ;  that  the  fibres  of  these  conducting 
paths  spring  from  large  caudate  cells  more  or  less  similar  to  the 
motor  cells  of  the  spinal  cord ;  that  the  areas  in  which  these  cells 
exist  give  a  motor  reaction  to  electrical  excitation,  while  the  areas 
in  which  the}^  are  absent  give  no  such  response ;  and  that  de- 
struction of  the  areas  with  the  large  p3'ramidal  cells  gives  rise  to 
a  descending  degeneration  of  the  conducting  paths,  which  can  be 
traced  into  the  spinal  conl,  while  destruction  of  other  areas  is 
not  followed  by  any  such  resiilt,  combine  to  prove  in  the  most 
conclusive  manner  the  propriety  of  designating  areas  which  are 
endowed  with  such  properties  by  the  name  of  motor  centres ;  and 
we  believe  that  every  argument  which  has  been  adduced  bj'' 
Meynert  in  opposition  to  this  conclusion  is  merely  so  much  mis- 
placed ingenuity.  But  if  any  one  is  enamoured  of  Meynert's 
theory  of  the  motor  centres,  he  had  better  see  how  he  likes  it  when 
applied  to  the  explanation  of  the  phenomena  of  disease.  Tlie 
author  mentions  the  case  of  a  boy  who  was  affected  with  a  large 
tuberculous  tumour  of  the  mesencephalon  and  thalamus.  In  addition 
to  paralysis  of  the  right  third  nerve,  and  of  the  left  facial  nerve 
and  left  extremities,  it  was  noticed  "  that  the  head  of  this  boy  was 
turned  towards  the  left  side,  and  that,  while  at  rest,  there  was 
flexion  of  the  left  upper  extremity,  and  extension  of  the  right  upper 
extremity."  The  following  is  the  author's  explanation  of  this 
forced  attitude  : — "  We  may  suppose  that  the  boy,"  says  Meynert, 
'•  lacking  the  innervation-sensations  of  the  left  rotatory  muscles 
of  the  spinal  column,  w^as  induced  to  excite  the  missing  sensation 
of  innervation  by  a  volitional  rotation,  to  produce  the  lacking  sen- 
sation of  innervation  of  the  left  arm  flexors  by  forcing  a  flexion  of 
this  arm,  and  under  similar  circumstances  to  compensate  for  the 
disturbed  sensation  of  innervation  of  the  right  extensor  muscles 
by  exciting  a  forcible  extension  of  the  right  arm.  The  lack  of 
innervation-sensations  created  delusions  with  regard  to  the  posi- 
tion of  his  extremities,  which  in  turn  gave  rise  to  volitional 
movements,  in  consequence  of  which  he  assumed  the  typical 
pathological  position,  the  so-called  forced  position."  The  above 
passage  is  quoted  from  Dr.  Sachs'  work  (p.  165),  which  appears  to 
us,  on  comparison  with  the  original,  to  be  a  very  faithful  and  literal 
translation  of  the  author's  words ;  but  we  have  to  confess  our 
complete  failure  to  discover  from  a  study,  either  of  the  original  or 
the  translation,  any  meaning  whatever  in  this  pretended  explana- 
tion. To  us  it  seems  the  most  pronounced  example  we  have  met 
with  for  a  long  time  of  high-sounding  jargon,  but  others  may  be 
fortunate  enough  to  find  in  the  j^assage  the  wisdom  which  is 
hidden  from  our  view. 

After  passing  such  a  severe  judgment — a  judgment  which  we 
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shall  l)c  glad  to  sec  roversod  by  a  more  fortunate  or  more  dis- 
criiuinuting  critic  than  ourselves — it  is  a  sincere  j)leasure  to 
acknowledge  that  the  author's  remarks  on  the  functions  of  the 
association  system  of  fibres  are  both  judicious  and  well  worthy  of 
study.  His  theory  of  the  functions  of  these  fibres  is  practically 
the  same  as  that  enunciated  by  Mr.  Herbert  Spencer  many  years 
ago.  That  theory  is  that  the  activities  of  the  cells  of  the  brain  are 
the  correlatives  of  the  feelings,  and  that  the  activities  of  the  fibres 
are  the  correlatives  of  the  lelations  between  the  feelings.  But 
although  the  theory  has  been  stated  in  general  terms  by  Mr. 
Herbert  Spencer,  his  practical  acquaintance  with  the  anatomy  of 
the  brain  was  too  scanty  to  enable  him  to  connect  the  relation 
between  the  feelings  with  a  definite  system  of  fibres.  This  was 
done  by  Meynert  as  far  back  as  18  Go,  when  he  showed  that  the 
association  fibres  are  connected  at  both  ends  with  cortical  cells. 

Meynert  agrees  with  Muuk  in  believing  that  every  portion  of  the 
cortex  of  the  brain  subserves  intellectual  functions,  and  he  condemns 
the  opinion  of  Hitzig,  who  placed  the  intellectual  functions  in  the 
frontal  lobes.  It  never  seems  to  occur  to  him  that  it  is  possible  for 
both  of  these  opinions  to  be  tiue,  according  to  the  extension  given 
to  the  term  "intellectual  functions."  As  we  sit  writing,  our  eyes 
are  raised,  and  we  judge  that  a  book  lying  on  the  table  is  three  feet 
distant — Newton  judged  that  the  earth  was  ninety-one  millions  of 
miles  distant  from  the  sun.  Both  jxidgments  are  reached  by  the 
exercise  of  intellectual  functions,  but  are  the  judgments  themselves 
on  the  same  level  of  intellectuality?  Suiely  not.  Our  judgment 
was  the  result  of  direct  perception,  and  was  made  in  all  but  an 
unconscious  manner;  while  iSevvton's  was  the  final  result  of  an 
involved  and  intricate  train  of  indirect  reasoning,  every  step  of 
which  required  that  highest  degree  of  consciousnt  ss,  called  close 
attention.  Now  if  the  direct  judgments,  which  are  involved  in 
every  act  of  perception,  are  to  be  regarded  as  being  reached  by 
the  exercise  of  intellectual  functions,  and  this  is  certainly  the 
most  scientific  conception  of  the  intellect,  then  it  is  highly  pro- 
bable that  the  whole  of  the  cortex  ministers  to  intellectual  func- 
tions; but  if  those  judgments  which  are  reached  by  indirect 
reasoning  are  alone  entitled  to  be  regarded  as  resulting  from  the 
exercise  of  intellectual  functions,  and  this  undoubtedly  corre- 
sponds to  the  popular  conception  of  intellectual  processes,  then  the 
intellectual  functions,  and  most  prubably  the  higher  emotions  are, 
in  our  opinion,  localised  chiefly  in  the  anterior  lobes  of  the  brain. 
In  one  -word,  the  ditierence  between  Meynert  and  Munk,  on 
the  one  hand,  and  Hitzig  on  the  other,  is  one  of  terminology, 
and  not  of  fact.  Meynert  is  equally  unfortunate  in  his  references 
to  the  localisation  of  memory.  "  No  author  of  the  present  day," 
he  says,  "  would  be  likely  to  insist  on  one  special  seat  of  memory, 
for  memory  is  the  common  property  of  all  cortical  cells  and  fibres 
which  are  able  to  receive  and  conduct  external  stimuli  of  all 
sorts."  This  assertion  is,  in  our  opinion,  true;  but  it  is  such  a 
one-sided  presentation  of  the  facts,  that  it  can  hardly  be  distin- 
guished from   an  absolute  error.     \\'e  do  not  believe,  any  more 
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than  Meyuert,  that  memory  is  localised  in  any  circumscribed  area 
of  the  brain ;  but  we  do  believe  that  particular  forms  or  mani- 
festations of  memorj^  are  so  localised.  Let  us  take  the  famous 
American  crow-bar  case,  in  which  the  frontal  lobes  were  almost 
completely  destroyed,  as  an  example.  The  man's  memory  for 
events  and  dates  was  not  sensibly  impaired  after  his  re^  overy,  but  his 
moral  character  having  undergone  marked  deterioration,  it  is  very 
likelv  that  such  words  as  "  ba^^eness,"  "self-denial,"  "justice,"  and 
"  righteousness,"  would  not  after  the  injury  call  up  in  his  mind  the 
same  intricate  associations  as  they  did  before  it.  It  may  therefore 
be  said  that  the  patient  sutYered  from  an  impairment  of  memory, 
although  to  ordinary  observers  loss  of  memory  was  not  a  prominent 
svmptom.  Let  us  contrast  the  symptoms  in  the  case  just  related 
with  those  of  a  case  in  which  there  is  a  spot  of  softening  in  the 
left  hemisphere  of  the  brain  in  the  convolutions  which  border  the 
horizontal  limb  of  the  sylvian  fissure — the  first  temporo-sphenoidal 
and  the  supra-marginal  convolutions.  Under  such  circumstances 
patients  sutler  from  word-deafness,  or,  in  other  words,  spoken 
language  ceases  to  have  any  meaning  for  them,  and  most,  if  not 
all,  of  these  patients  are  the  subjects  of  what  Kussinaul  calls  the 
aphasia  of  recollection,  a  condition  in  which  the  patient  is  unable 
to  name  his  own  bodily  organs,  or  any  single  object  presented  to 
him.  In  the  face  of  facts  like  these,  how  futile  it  is  to  assei't, 
without  any  qualification,  that  memory  is  the  common  property  of 
all  cortical  cells  and  fibres  I 

In  his  Preface  the  author  tells  us  that  he  has  deemed  it  neces- 
sary to  criticise  "  Darwin's  theory  of  the  inheritance  of  acquired 
faculties."  Th«  promised  criticism  of  this  doctrine  is  in  the 
following  terras : — "  The  Darwinian  doctrine  that  ideas  are  in- 
herited, and  are  not  the  result  of  perception  and  association ; 
that  movements,  even  mimical  ones,  are  the  result  of  innate 
motives,  and  have  nothing  to  do  with  imitation  and  early  reflexes, 
can  hardly  be  applied  to  man.  Not  even  his  upright  gait,  which 
is  surely  "a  universal  form  of  movement,  is  innate  in  man;  it  is 
acquired  with  difficulty  only  through  imitation  and  cortical  co- 
ordination."^ rfo  far  as  can  be  gathered  from  the  present  work, 
Meynert  is  an  adherent  of  the  empii-ical  school  of  philosophy,  and 
he  would  have  us  start  our  explanations  of  mental  phenomena 
with  the  tahida  rasa  of  Locke.  But  if  he  denies  the  existence  of 
notions  native  to  the  mind,  oi-  innate  ideas,  then  he  has  to  combat 
not  Darwin's  views,  but  the  whole  of  Kant's  transcendental 
aisthetic,  and  the  transcendental  logic,  or,  at  any  rate,  the  first 
part  of  it  which  constitutes  the  transcendental  aualj'tic.  He  will 
also  have  opposed  to  him  every  philosopher  of  note  hince  the  time 
of  Kant,  with  the  exception  of  Brown,  Bentham,  and  the  Mills  in 
this  country,  and  possibly  Comte  in  France,  but  with,  so  far  as  I 
know,  no  exception  whatever  in  Germany.  It  is  not,  therefore,  to 
be  expected  that  any  author,  however  gifted  he  may  be,  can 
dispose  of  the  theory  of  a  })riori  notions,  or  innate  ide^s,  in  a  couple 

'  Page  256,  tiMus.  11.  27i. 
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of  soutf-'iiccs.      But   if  a   critical  analysis   of  our   thoughts   and 
feelings  shows  that  some,  not  all,  of  our  ideas   are   a  priori  or 
innate,  the  question  then  arises — have  these  ideas  been  implanted 
in  our  minds  by  a  special  creative  act,  or  have  they  been  furnied 
by  a  piogressive  development  '     The  existence  of  innate  ideas  was 
used   very  effectively  a  few  years   ago    in    this    country  by  the 
opponents  of  the  Dar»vinian  theory,  and  in  all  their  arguments 
they  assumed  that  these  ideas  were  a  speciall}''  created  endowment 
of  tho  human  mind.     And  it  was  not  Mr.  Darwin,  but  Mr.  Herbert 
Spencei-,  who  advanced  a  theory  of  innate  i<leas,  which  brought 
them  into  conformity  with  the  general  doctrine  of  evolution.     Mr. 
Spencer  did  not  deny  the  existence  of  innate  ideas,  but  he  showed 
that,  although  these  ideas  could  not  have  been  generated  by  the 
experiences  of  any  single  individual,  yet  they  were  produced  in  us 
by  the  accumulated  and  inherited  experiences  of  the  race      This 
doctrine  has  reconciled  the  differences  between  the  empirical  school 
of  philosophy,  which  took  its  origin  with  Looke,  and  the  intuitive 
school  which  dates  from  Kant,  and  it  has  produced  a   pi-cjfound 
revolution    in   psychology,   as   well   as   in   philosophy — the    most 
profound    and     far    reaching,    indeed,    which    this    century    has 
witnessed   in    any   department   of  knowledge ;     and    if    Meynert 
chooses  to  attack  this  doctrine  at  any  future  time,  we  hope  he  will 
grapple  with  it  as  it  is  presented  by  its  original  author.     No  one 
denies  that  individual  experience  is  necessary  in  order  to  develop 
even  innate  ideas,  just  as  no  one  denies  that  light  is  necessary  to 
develop  sight,  although  our  ability  to  see  depends    chiefly  upon 
the  fact  that  we  are  born  with  eyes.     And  similarly,  althoui:,h  a 
child  requires  a  considerable  amount  of   training  before  he  can 
maintain  the  upright  posture,  the  fact  that  he  can  maintain  it  with 
ease,  after  such  training,  results  less  from  the  training  than  from 
tho  structure  of  his  body ;  and  this,  in  its  turn,  depends  upon  the 
innate  tendency  the  organism  has  to  grow  into  the  parental  shape. 
Nothing  could  show  more  convincingly  the  utter  iucapac-ty  of 
Meynert  to  deal  satisfactorily  with  subtle  psychological  proldems 
and   philosophical   discussions,    than   the    manner    in    which    he 
jumbles  in  inextricable  confusion  such  words  as  "  the  ego,"  "  the 
individuality,"     and    "the    cbai'acter."     The    ego,    according    to 
Descartes,  is  the  thinking  substance  in  man,  in  contrast  with  tho 
extended  substance  of  which  his  body  and  the  surrounding  world 
are  composed,  and  the  word  has  been  used  in  this  sense  by  almost 
all  subsequent  philosophers.     Most  philosophers  would  refuse  the 
possession  of  an   ego  to  the   lower  animals,  and  we  know  of  no 
author    that    would    accede    the   possession    of    it   to    vegetables. 
Individuality,  however,  belongs  to  vegetables  as  much  as  to  man, 
and  indeed,  s  mie  biologists  believe  that  the  individuality  or  the 
principle  of  individuation  is  coextensive  with  living  beings,  and 
they  have  accordingly  included  the  principle  in  their  definition  of 
life.     In  its  primary  meaning  the  word  "  character  "  refers  to  the 
moral  qualities  of  a  man,  and  in  its  secondary  meanings,  a  good  or 
bad  character  is  given  to  animals,  vegetables,  and  even  to  inanimate 
objects  according  as  they  are  useful  or  injurious  to  man.     It  will 
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thus  be  seen  that  "  the  ego "  is  a  philoso])liical  term  to  indicate 
tlio  mind  in  o])po.sition  to  matter,  that  "  the  individuality  "  is  a 
biological  term  Avhioh  refers  to  all  living  beings ;  and  that  "  the 
character"  in  its  primary  meaning,  is  a  term  of  moral  science, 
although  in  its  secondary  meanings  it  has  a  more  extended 
application. 

Let  us  now  listen  to  what  Meynert  has  to  say  with  regard  to 
these  terms.  He  believes  that  there  is  a  primary  ego  which  is 
detined  by  the  limits  of  the  body,  but  he  continues,  "  the  primary 
ego  expands  through  permanent  and  intense  secondary  perceptions 
joined  to  it  by  association  ;  so  that  intimately  related  persons, 
property,  skill  obtained  by  constant  practice  in  ait,  science,  a 
fondly  cherished  aim  in  life,  convictions,  patriotism,  and  honour 
become  part  of  the  ego"  (p.  175,  trans.).  When  speaking  of  the 
cortical  centres,  he  says — "  the  sum  of  these  '  centres  '  constitutes 
'  the  individuality,'  the  '  ego '  of  abstract-psychologists ;  "  and  a 
little  further  on  he  adds,  "  this  unequal  activity  of  the  fore-brain, 
constituting  individuality,  varies  as  regards  contents  and  degree 
with  each  person ;  it  is  designated  also  the  character  of  the 
individual"  (p.  167  et  seq.,  trans.).  Our  wealth  of  philosophical 
language  is  not  so  great  that  we  can,  without  offering  the 
sti'ongest  protest  in  our  power,  allow  words  which  have  had 
definite  meanings  assigned  to  them  for  generations  to  be  sacrificed 
in  this  I'ude  manner  by  having  their  differences  effaced,  and  their 
connotations  reduced  to  an  identit}'. 

In  the  next  section  of  the  work  Meynert  treats  of  the  "  Nutrition 
of  the  Brain,"  and  his  remarks  on  this  subject  will  be  found  to  be 
less  obscure  and  much  more  worthy  of  consideration  than  anything 
we  have  met  with  in  his  psychological  discussion.  In  his  theory 
of  disordered  nutiition,  however,  he  attaches  much  too  great 
importance  to  the  action  of  the  vascular  system  with  its  nervous 
mechanisms,  and  too  little  to  the  action  of  the  nervous  tissues 
which  ^are  the  seat  of  the  abnormal  changes. 

The  first  part  of  the  Avoik  is  brought  to  a  close  by  an  Appendix 
on  the  "Mechanism  of  Expression,"  and  of  it  we  shall  only  say 
that  the  readers  of  Darwin,  Spencer,  and  Bain  will  gain  nothing, 
but  will  lose  much  by  adopting  Meynert's  interj^retations.  An 
author  who  rejects  alti)gether  the  theory  of  "the  inheritance 
of  acquired  faculties "  cannot  be  expected  to  throw  much  light 
on  the  }nechanism  of  ex{iression,  and  accordingly  Meynert  does  not 
afford  us  much  enlightenment ;  but  on  the  contrary,  he  casts  the 
haze  of  his  heavy  and  obscure  style  over  this  subject,  which  is  all 
the  less  excusable  inasmuch  as  it  is  treated  with  such  pellucid 
clearness  in  the  charming  pages  of  Darwin. 

Jabies  Eoss. 
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Illustrations  of  Unconscious  Memory  in  Disease,  including  a 
Theory  of  Alteratives. — 13y  Charles  Ckeighton,  M.U.  1  vol. 
8vo.  pp.  212.     London  :  Lewis,  1886. 

This  work  of  Dr.  Creighton  constitutes  an  important  addition 
to  OTir  stock  of  pathological  knowledge,  it  as>ists  us  in  the 
interpretation  of  many  morbid  processes,  and  will  no  doubt  be 
further  developed  in  the  hands  of  the  author.  The  term  "  un- 
conscious memory  "  is  one  not  altogetlier  unfamiliar  to  us;  modern 
research  into  such  subjects  as  instinct  in  animals,  the  automaton 
action  of  infants  as  well  as  several  acquired  habits  of  adults,  have 
led  us  to  look  upon  many  comjilex  movements  as  the  result  of 
mechanisms  without  any  aid  of  thought  or  consciousness.  If  such 
an  act  as  playing  the  piano  may  occur  Avhilst  the  mind  is 
wandering,  and  the  performer  scarcely  conscious  of  it,  we  cannot 
avoid  the  conclusion  that  the  memory  is  still  awake,  and 
therefore  the  appropriateness  of  such  an  expression  as  unconscious 
memory.  The  somnambulist  may  perform  some  wonted  act  and 
not  be  conscious  of  it;  in  this  case  the  memory  cannot  be  said 
to  be  lost.  In  the  sime  way  a  morbidly  acquired  habit  may 
persist  long  after  all  consciousness  of  the  first  voluntary  act  has 
passed.  In  the  case  of  a  young  animal  choosing  its  food,  it  may 
be  said  that  the  memory  of  a  like  act  was  transmitted  by  its 
predecessors,  and  there  are  some  strong  upholders  of  Darwinian 
doctrine  who  would  account  in  this  way  for  all  inherited  instincts. 
Instead  of  saying  that  instinct  guided  it,  a  more  intelligible 
expression  would  be  that  the  animal  retained  a  memory  of  the  past. 
For  some  years  we  have  employed  the  expression  in  the 
instruction  of  students,  having  been  more  especially  indebted  for 
the  use  of  it  to  the  author  of  "  Life  and  Habit,"  a  gentleman,  it  will 
be  remembered,  who  contended  for  the  priority  of  some  of  the  ideas 
enunciated  by  Darwin.  He  would  not  say,  for  example,  that 
instinct  compelled  the  chick  to  break  its  egg  at  a  certain  period  of 
its  development,  but  that  the  occupier  of  the  shell  remembered 
the  particular  day  and  manner  in  which  its  parents  broke  through 
their  covering,  and  made  their  escape.  We  have  thus  found  the 
term  very  useful  in  the  exj)lanation  of  the  continuance  of  many 
diseases,  especially  those  of  the  nervous  system.  An  acquired 
habit  in  an  individual  is  nothing  more  than  the  education  of  a 
spinal  centre  for  a  particular  act  or  to  a  new  function,  and  in  this 
sense  habit  is  second  nature.  A  choreal  movement  which  lasts 
during  life  may  be  regarded  as  a  newly  acquired  function  of  some 
part  of  the  nervous  system.  An  analogous  condition  of  the 
sensory  centre  would  atford  an  explanaticm  of  a  pain  which  was 
altogether  subjective.  If  motor  cells,  instead  of  being  quiescent, 
had  been  taught  to  act  rhythmically  and  regularly  like  those  of 
the  respiratory  centre,  anew  and  peculiar  movement  would  result ; 
and,  in  a  similar  manner,  if  some  central  sensory  cells  lomained  in 
a  polar  condition  after  the  natural  distal  stimulus  which  excited  the 
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action  was  removed,  the  pain  would  nevertheless  continue,  and  bo 
styled  in  ordinary  language  subjective. 

Having  already  had  our  mind  directed  towards  some  of  the 
propositions  and  theories  propounded  by  Dr.  Creighton,  we  were 
the  better  prepared  to  consider  them  than  if  they  had  dropped 
upon  barren  ground  as  a  pure  subject  of  speculation,  and  thus  we 
can  with  the  more  confidence  give  our  support  to  this  most 
valuable  contribution  towards  an  explanation  of  many  of  the 
abnormalities  of  the  human  body.  The  doctrine  is  a  distinct  off- 
f-hoot  of  the  evolutionary  and  Darwinian  theory,  showing  how 
fruitful  has  been  the  new  departure  of  thought  in  every  depart- 
ment of  science. 

The  autlior  has  adopted  the  term  from  Hartmann's  "Philosophy 
of  the  Unconscious,"  and  from  Ilering's  work  on  "  Memory  as  a 
General  Function  of  Oiganized   Matter."     Dr.  Creighton's  object 
is   to   show  how  a  large  number    of   pathological  states  are  ex- 
plicable on  the    idea  of  the  continuation  of  the  memory  of  past 
conditions   or   actions,  whether  these  be  in  nerve   centres   or   in 
secreting  organs.     He  gives  a  large  number  of  examples  where  a 
morbid  state  is  perpetuated  when  once  started   into   action,  and 
even  when  the  original  cause  is  removed,  and  out  of  this  highly 
scientific  and  philosophic  idea,  speculative  as  some  may  think  it, 
a  highly  practical  result  ensues,  and  in  this  respect  Dr.  Creighton's 
book  may  rival  many  works  on  pure  therapeutics ;  the  theory  of 
cure  being  simjily  this,   that  a  tissue  has  taken  on  a  morbid  or 
unusual  habit,  and  the  medicine  breaks  the  habit.     Herein  lies  the 
explanation    why   so    many  diiferent  remedies  may  be  found    for 
curing  or  averting  disease.     We  might  take,  for  example,  the  cui*e 
of  phthisis  by  various  remedies,  such  as  altered  diet,  a  sea  voyage, 
or  residence  on  an  aljiine  height.     None  of  these  means  could  act 
otherwise  than  breaking  i;p  the  tendency  to  morbid  action  in  the 
lungs  by  altering  all  the  circumstances  which  fiist  promoted  it. 
If  a  young  man  shut  up  in  an  office  and  surrounded  by  various 
unfavourable    conditions    falls   into    ill-health,    a    change    of    his 
environments  would  ariest  the  morbid  process  which  had  begun. 
This  may  be  true  of  many  other  complaints  as  well  as  of  phthisis ; 
the  remedy,  change,  being  especially  enforced  in  this  case,  because 
it  had  been  thotight  that  the  disease  being  one  of  the  lungs,  the 
most  essential  element  of  cure  was  to  be  found  in  good  a:r.     Various 
diseases  are  thus  cured  by  breaking  up  the  habit  which  was  fast 
tending  to  develop   them.     The   author's  theory   recalls    to   mind 
D'Alembert's  notion  of  the  operation  of  medicine ;  that  nature  is 
fighting  with  a  club,  when  the  doctor  steps  in  and  fights  with  his 
club ;   the  kill  or  cure  depends  upon  who  has  the   master3^     Dr. 
Creighton,  in    like   manner,  thinks   that   the    so-called   alterative 
medicines  set  up  such  a  commotion  in  a  part  of  the  body  which  is 
not  acting  normall}^,  that  after  the   disturbance  is  over,  it  may 
then  go  on  right  again  and  pursue  its  legitimate  course.     In  some 
cases  the  medicine  may  produce  a  corresponding  action  with  the 
existent  morbid  one,  and  in  this  wa}'  drive  it  out  according  to  the 
homoeopathic  doctrine ;    in  other  cases  the  medicine  may    set  up 
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an  ()])])osite  action,  and  got  rid  of  tho  old  process  by  mere 
antati"(inism  ;  in  still  other  cases  tho  kind  of  disturbance  2)roduced 
by  the  drug  is  not  clear,  but  the  result  is  that  good  eventually 
comes  out  of  it.  It  is  sufficient  to  break  the  habit  which  lias  made 
some  part  of  the  animal  machinery  work  in  an  abnormal  manner. 

Tho  therapeutist,  therefore,  as  well  as  the  pathologist,  will  hail 
Dr.  Creighton's  work  as  afibrding  him  fresh  encoiiragement  for  tho 
use  of  drugs.  For,  as  the  auihor  mentions,  tho  cause  of  a  malady 
may  be  known,  and  be  actually  removed,  and  yet  the  old  habit 
remain  until  some  powerful  drug  come  into  play  to  rouse  the 
mt)rbidly-aoting  tissue,  and  make  it  shake  off  the  newly-acquired 
process.  Tho  strongest  argtiment  in  favour  of  drugs  may  be  found 
in  tho  fact,  that  nothing  but  some  very  powerful  agent  can  arrest 
many  diseases,  or,  as  they  may  be  called,  morbid  habits. 

Much  more  is  to  be  found  in  Dr.  Creighton's  work  than  our  time 
or  space  will  allow  us  to  allude  to,  therefore  it  should  be  read  not 
only  by  those  who  are  anxious  to  add  some  fresh  knowledge  to  a 
special  subject,  but  all  who  are  interested  in  the  scientific  advance 
of  medicine  as  it  advocates  fundamental  truths,  which  lie  at  the 
very  foundation  of  our  science  and  art. 

As  before  remarked,  it  is  an  ofishuot  from  the  modern  mode  of 
thought  which  has  tended  to  promote  scientific  advance  in  every 
direction.  Of  this  Englishmen  may  be  well  proud,  for  although 
in  a  large  number  of  departments  of  science  England  is  over- 
whelmed by  the  crowd  of  continental  workers,  yet  our  country 
has  always  stood  foremost  in  the  production  of  original  thinkers 
and  of  men  who  have  given  a  new  point  of  departure  in  modern 
discovery.  The  last  twenty  or  thirty  years  has  witnessed  a 
complete  revolution  in  the  mode  not  only  of  considering  inorganic 
nature,  but  of  the  organic  w^orld  also,  including  man  and  all  his 
attributes.  For  this,  civilization  is  chiefly  indebted  to  such  men 
as  Darwin,  Herbert  Spencer,  and  Lyell. 

Samukl  Wilks. 


Klinisclie  Psycliiatrie ;  specielle  PafJiologie  und  Tlierapie  der 
GeisteshranJcheiten.  By  Dr.  Heinrich  Schule,  of  Illcnau. 
3rd  ecL,  534  pp.     Leipzig  :  F.  &  W.  Vogel,  1886. 

The  two  former  editions  of  this  book  appeared  as  a  volume  of 
Ziemssen's  '  Encyclopaedia.'  This  is  an  almost  entirely  new  book, 
the  author's  object  being  to  give  an  exhaustive  description  of  the 
clinical  symptoms  of  insanit}^,  including  their  caiises,  prognosis, 
and  treatment ;  whereas  the  subject  of  pathological  anatomy  is 
only  dealt  with  in  the  chapters  on  general  paralysis  and  idiotism. 

Dr.  Schiile's  classiiication  of  mental  diseases  is  founded  upon  a 
new  principle ;  he  maintains  that  we  have  to  distinguish  them 
according  to  the  condition  of  the  brain  at  the  time  of  the  onset, 
inasmuch  as  the  resistance  of  the  brain  depends  iipon  whether  the 
organ  is  in  a  "  healthy  "  (^rmtig)  or  an  "  invalid  "  ct^ndition.  From 
this  point  of  view  tho  author  establishes  the  following  system : 
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I.  Mental  Disease  of  the  Developed  Brain. 

1.  Diseases  of  the  "  Uealthj  "  Brain  (^Psijchoneuroses)  : 
(a.)  Melancliolia. 

(b.)  Mania    (luitis     and    typica),     with    secondary    insanity 
(dementia). 

2.  Diseases  of  the  "  Invalid  "  Brain  (^Psychoneuroses) : 
(a.)  Mani  I  gravis,  Furor. 

(6.)  Paranoia  (acute,  chronic,  atonic — Kahlliaum's  Katatonia.) 
(c.)  Acute     primary     dementia. — Appendix:       Hallucinatory 

stupor. 
(d.)  Hysteric,  epileptic,  hypochondriac  insanity. 
Appendix :    (a)    Periodic,    circular,    alternating    insanity ;    (y8) 
insanitj'  caused  by  extra-cerebral  disease  (puerperal  insanity,  &c.), 
and  intoxicatiun. 

3.  Pernicious  Exhaustion  of  the  Brain  : 

(a.)  Acute  exhaustion  —  delirium  acutum. 
(b.)  Chronic  exhaustion— dementia  paralytica. 

4.  Insanity  produced  by  organic  brain-disease  :  modifications  of 
progressive  paralysis. 

II.  Mental   Disease   on   the    Basis    of    Morbid    Disposition,   or 
Defective  Constitution. 

(a.)  Hereditary  neuroses — Appendix  :  Transitory  insanity. 
(&.)  Simple  form  of  hereditary  insanity — Maladie  du  doute  ct 

du  toucher,  &c. 
(c.)  Primary  paranoia — Delusions. 
(d.)  Moral  insanity  (degenerative  hereditary  insanity), 
(e.)  Idiocy. 

It  hardly  needs  to  be  said  that  this  system,  like  all  other 
systems,  has  its  deficiencies ;  so  we  find  "  mania "  among  the 
diseases  of  the  healthy  brain  as  well  as  among  those  of  the  invalid 
brain ;  the  type  of  primarj'  (originary)  paranoia  is  severed  from 
the  other  forms  of  the  same  clinical  character ;  nevertheless 
Schiile's  classification  opens  many  new  points  of  view  which  are  of 
great  value  for  the  estimation  of  the  diS'erent  forms  of  insanity, 
especially  for  their  prognosis.  The  greatest  difficulty  will  always 
be  to  find  out  in  a  given  case  whether  one  has  to  deal  with  a 
"  healthy  "  or  an  "  invalid  "  brain  ;  the  determination  of  this  point 
must  often  be  a  matter  of  mere  individual  impression. 

Dr.  Schide's  descriptions  of  clinical  cases  are  most  instructive, 
full  of  life,  the  result  of  long  and  careful  observation  ;  the  author's 
desire  to  avoid  the  conventional  phraseology  of  text-books  gives 
his  style  a  peculiar  stamp,  but  it  must  be  recognised  that  this 
new  edition  of  the  book  is  very  much  more  readable  than  it  was  in 
its  former  shape. 

It  is  impossible  to  give  here  a  detailed  account  of  the  contents  of 
the  book ;  may  it  suffice  to  say  that  in  our  opinion  Schiile's 
'  Klinische  Psychiatrie '  is  the  most  valuable  work  on  the  subject 
which  has  been   published  in  Germany  since  Griesinger's  classical 
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work:  'Die  Patliologio  niul  Thcrapie  tier  psycliisclieu  Krank- 
heitcii;'  and  that  we  strongly  recommend  it  to  the  attention  of 
our  readers.  E.  II.  Pjkrson  (Pirna,  Saxony). 


AJhjemeine  Biagno^tih  der  Nervenhranhheiten, — By  Dr.  P.  J. 
MoEBius.  1  vol.  Svo.,  338  pp.  Leipzig- :  F.  &  W.  Vogel, 
188G. 

This  book  is  intended  to  serve  as  an  introduction  to  the  study  of 
neuropathology,  and  it  will  he  found  very  useful  for  the  purpose. 
The  standard  Avorks  on  tlie  diseases  of  the  nervous  system  require 
the  knowledge  of  the  different  methods  of  examining  a  patient 
with  regard  to  the  condition  of  his  nerves,  but  they  do  not  teach 
the  student  their  ap|)lication  in  a  sufficiently  exhaustive  manner. 
Therefore,  Dr.  Moebius's  treatise,  which  is  a  pLiin,  easily  intelligible 
and,  at  the  same  time,  thorough  exposition  of  the  subject,  cannot 
fail  to  meet  with  much  approval. 

After  a  more  general  instruction  concerning  the  way  of  examin- 
ing a  patient,  taking  the  family  history,  &c.,  the  author  describes 
the  metliods  of  testing  the  state  of  the  mental  faculties,  the  con- 
dition of  speech,  chiefly  after  Kussmaul  and  Lichtheim,  including 
the  disturbances  of  reading  and  writing.  Then  follows  the 
examination  of  the  motor  apparatus :  active  mobility,  reflex, 
mechanic  and  electric  excitability  (the  latter  part  after  Erb's 
Electrotherapie).  The  next  chapter  is  devoted  to  the  examination 
of  the  state  of  the  special  senses  :  sight,  hearing,  smell,  taste, 
and  a  more  detailed  account  of  the  ditferent  ways  employed  for 
stating  the  condition  of  sensibility.  We  quite  agree  with  the 
author  when  he  finally  says  that  for  this  purpose  the  simplest 
method  is  the  best,  and  that  all  those  complicated  tests  which  are 
indispensable  in  physiological  research  are  more  or  less  i;navailing 
at  the  bedside. 

In  an  Appendix,  the  physiology  and  pathology  of  muscles,  and 
the  disturbances  produced  by  lesions  of  the  different  nerves,  are 
treated  with  much  conciseness  and  lucidity. 

Numerous  excellent  diagrams,  partly  original,  but  to  the  greater 
part  taken  from  the  works  of  Erb,  Duchenne,  Charcot,  Striimpell, 
and  others,  add  considerably  to  the  value  of  Dr.  Moebius's  book, 
which  is  not  to  be  considered  as  a  mere  compilation,  but  shows 
throughout  the  hand  of  a  critical  and  experienced  observer. 

We  gladly  take  this  opportunity  to  mention,  that  with  the  present 
year  Dr.  Moebius  has  assumed  the  joint  editorship  of  SchnicWs 
Jahrhilcher,  the  209th  volume  of  which  is  in  course  of  publication. 
His  name  is  a  token,  that  neuropathology  will  henceforth  be 
worthily  represented  in  the  familiar  pages  of  this  old-established 
record  of  medical  progress. 

K.  H.  PlERSON. 


J^bstratts  of  gritisb  aiitr  Jforeigu  |ournals. 

5.  Kostjurin   on   the  Senile  Changes   of  the  Cerebral 

Cortex  (Wiener  Medic.  Jahrhilclier,  188G,  Hft.  2).— The  author 
examined  a  number  of  brains  of  old  people  in  Professor 
Obersteiner's  laboratory,  in  order  to  establish  the  histological 
changes  to  which  the  various  tissue-elements  of  both  simple  and 
senile  atrophy  may  be  leferred. 

He  arrived  at  the  following  conclusions  : — 

1.  The  great  part  of  the  nerve  cells  in  old  age  lielong  to  a 
class  of  a  more  or  less  well-marked  pigmented  fatty  degeneration, 
and  show  sometimes  the  formation  of  vacuoles. 

2.  The  medullated  nerve  fibres  of  the  cerebral  cortex  in  part 
atrophy  and  become  fewer  in  number. 

3.  The  small  blood-vessels  are  affected  by  atheromatous  de- 
generation, viz.  an  almost  universal  spindle-shaped  thickening 
of  the  connective  tissue  of  their  walls,  which  may  result  in  the 
entire  closing  of  their  lumen.  The  quantity  of  the  normal 
amount  of  pigment  present  in  the  adventitia  of  the  arteries  seems 
slightly  increased. 

4.  In  place  of  the  atrophied  cells  and  nerve  fibres,  there  is  a 
slight  thickening  of  the  connective  tissue. 

6.  At  the  periphery  of  the  convolutions  of  the  brain  there  are 
alwaj's  a  larger  or  smaller  quantity  of  corpora  amylacea,  which 
may  form  a  continuous  enveloping  layer  round  the  cerebral 
cortex. 

These  several  degenerative  changes  are,  as  regards  their 
intensity,  not  so  dependent  on  the  age  of  the  individual,  but 
rather  correspond  to  the  decrease  of  weight  of  the  brain ;  in  heavj', 
though  at  the  same  time  very  old  brains,  they  may  be  nearly 
absent,  whilst  in  much  younger  but  particularly  light  brains,  they 
are  very  marked.  This  is  mostly  the  case  when  there  are 
degeneration  and  decrease  of  the  nerve  fibres. 

Further,  the  above  described  changes  of  the  different  elements 
forming  the  cerebral  cortex  will  suffice  to  explain  all  those 
phenomena  which  characterise  senility,  as  far  as  the  activity  of 
the  brain  is  concerned. 
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One  must  regard  them  as  the  normal  result  of  the  brain  of  old 
age,  and  Avhen  other  pathological  appearances  are  present  in  such 
hrains  they  must  be  refenvd  to  other  causes  than  old  age. 

L.  Merk  on  the  Arrangement  of  Karyskinetic  Figures  in 
the    Central    Nervous   System  and  Retina  of  Embryos 

(SitzHngxhcrichte  (lev  R.  Acad.  d.  Wissensch.  in  Wien,  92  !>.,  1885). — ■ 
In  embrycs  of  tlie  Tropidonotiis  natrix  one  finds  in  the  earlier 
stages  the  surface  of  the  neural  tube,  which  is  turned  towards  the 
central  canal  of  the  siiinal  cord,  as  well  as  the  brain  ventricles, 
studded  with  karyskinetic  figures,  whilst  in  the  remaining  wall 
of  the  central  nervous  sj'stem  there  are  at  that  period  hardly  any 
appearances  of  karysldnesis  to  be  seen.  An  important  circum- 
stance is  that  the  two  new  nuclei  almost  always  lie  close  together, 
not  radiating  one  bcliind  the  other,  and  one  would  almost 
conclude  that  the  embryonal  central  vesicles  are  by  this  means 
enabled  to  retain  their  own  form,  the  nuclei  acting  like  the 
keystones  of  an  arch.  In  addition  to  this  (if  karyskinesis  is  the 
onl}'^  way  in  w'hich  cells  and  nuclei  divide  themselves  in  the 
brain),  the  conclusion  is  more  certain,  that  the  epithelium  of  the 
ventricles  represents  the  matrix  for  the  whole  wall  of  the  brain, 
at  least  during  a  considerable  period  of  embryonal  life.  The  same 
appearances  are  seen  in  the  retina. 

H.  Kaan  on  the  Relation  between  Hypnoti  ;m  and  Cerebral 

Circulation  (Wiesbaden,  1885). — When  a  warm  fomentation  is 
applied  to  the  head  of  a  person  in  a  state  of  hypnotism,  the 
patient  is  aroused  at  once ;  but  with  a  cold  compress,  the  hypnotic 
condition  is  increased.  On  the  other  hand,  in  catalepsy  a  cold 
compress  produces  the  lethargic  condition.  The  author  concludes 
from  this,  that  in  these  tw^o  states  the  conditions  of  blood  supply 
to  the  brain  are  diametrically^  opposite.  He  accepts,  with 
Heidenheim,  that  in  the  monotonous,  prolonged  excitation  of  the 
senses  in  the  process  of  hypnotising,  there  ensues  a  reflex 
abnormal  anfemia  of  the  brain  (lethargy),  which,  if  the  excitation 
be  continued,  is  followed  by  an  equally  abnormal  hyperajmia 
(catalepsy).  This  conclusion  is  borne  out  by  the  variation  in  the 
volume  of  the  arm,  which  was  observed  by  means  of  Mosso's 
plethysmcigraph.  In  the  lethargic  stage  there  was  an  increase  of 
the  volume-curve  for  the  arm  (corresponding  to  the  angemic  state 
of  the  brain),  and  in  the  transition  to  catalepsy  a  diminution  of 
this  curve  was  seen.  Pkof.  Obeusteiner,  M.D. 
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Paneth  on  the  Cortical  Motor  Area  of  the  Dog  (An-Jdv  f. 

Physiologie,  p.  523,  vol.  .'>7,  1885). — The  uuthor's  experiments 
were  carried  out  in  the  laboratory,  and  under  the  supervision  of 
Prof.  Exner.  He  used  an  apparatus  constructed  so  as  to  furnish 
galvanic  currents  of  fixed  duration  and  graduated  strength  in  the 
exploration  of  the  cortex  of  narcotised  dogs.  He  first  determined 
the  excifalde  areas  with  reference  to  certain  mu.scles,  especially 
tliose  of  the  feet,  one  of  which— the  extensor  digitorum,  for 
instance — being  selected,  and  attached  to  the  lever  of  a  m^'O- 
^raphic  cylinder.  The  corresponding  excitable  area  was  next 
circumscribed  by  means  of  an  incision,  which  left  it  connected 
with  the  subjacent  parts  only.  Now  if  there  are  any  fibres 
establishing  direct  communication  between  the  latter  and  the 
cortex,  the  effects  of  electric  excitations  must  remain  the  same  as 
before ;  and  this  too  was  found  to  be  the  (sase  of  course.  When 
such  fibres  (the  direct  pyramidal  tract)  were  also  divided,  no  effect 
was  obtained  by  a  moderate  CTirrent.  So  far  Dr.  Paneth  confirms 
in  every  particular  the  position  held  by  most  physiologists  at  the 
present  day.  The  original  portion  of  Dr.  Paneth's  work  is  his 
attempt,  by  means  of  circumscribing  cuts,  to  isolate  a  portion  of 
cortex,  stimulation  of  which  should  cause  movements  of  one  limb  or 
one  group  of  muscles  only.  This,  he  expressly  states,  he  failed  to 
do,  and  as  his  experiments  seem  to  have  been  performed  carefully, 
this  is  an  important  result.  Too  much  stress  must  not  be  laid 
upon  it,  however,  since  a  circumscribing  cut  through  the  cortex  is 
almost  immediately  filled  with  blood,  and  so  spread  of  the  current 
to  neighbouring  parts  is  not  prevented.  The  exact  determination 
of  representations  of  groups  of  muscles  surely  is  not  possible  in 
such  an  imperfectly  evolved  cortex  as  that  of  the  dog,  and  under 
any  circumstances  the  problem  would  be  more  easil}^  solved  by 
attacking  lower  and  less  complicated  centres.  Dr.  Paneth  does 
not  appear  to  be  aware  of  Dr.  Mariques'  recent  work  in  the  same 
direction,  viz.  the  isolation  of  motor  centres  from  the  neighbouring 
cortex,  which  was  reviewed  in  the  last  number  of  '  Brain.' 

Victor  Horsley. 
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A  CONTKIBUTION  TO  THE  SYMPTOMATOLOGY 
OF  FRIEDEEICH'S  DISEASE. 

BY   JUDSON   S.   BURY,   M.D.,   B.S.    (lOND.), 

Assistant  Physician  to  the  Clinical  Hospital  for  Cliildren,  Manchester ; 
and  Medical  Registrar  to  the  Royal  Infirmary. 

The  study  of  the  differences  between  the  child  and  the  adult 
in  relation  to  disease  is  one  of  much  interest,  for  although  but 
few  morbid  processes  are  special  to  either  period  of  life,  yet 
certain   peculiarities  are  to   be   noted  as  regards  frequency, 
mode  of  onset  and  distribution.     Our  knowledge  of  the  causes 
of  disease  is  still  very  scanty,  and  we  find  it  difficult  or  im- 
possible to  explain  why  various  remote  hereditary  influences 
produce  their  effects  some  at  one  age  others  at  another — to 
say,  for  example,  why  pseudo-hypertrophic  paralysis  originates 
almost  exclusively  in  early  life,  or  to  see  a  reason  for  the 
first  attack  of  gout  so  frequently  occurring  between  the  ages 
of    thirty   and    thirty-five.      Anatomical    and    physiological 
phenomena  throw  much  light  on  some  of  the   pathological 
tendencies  of  different  ages ;  it  is  not  very  remarkable  that 
the  active  changes  taking  place  at  the  growing  ends  of  an 
infant's  bones  are  so  easily  perverted,  nor  is  it  difficult  to  trace 
a  connection  between  the  activity  of  the  lymphatics  in  child- 
hood and  the   wide  dissemination  of  tubercle  at  that  period. 
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But  in  otiior  instances  there  is  a  less  obvious  relation  between 
developmental  processes  and  parts  susceptible  to  disease. 
It  is  very  difficult,  for  example,  to  get  a  clue  to  the  contrast 
between  the  manifestations  of  rheumatism  in  the  child  and 
in  the  adult ;  to  understand  why  implication  of  joints  is  usually 
so  slight  in  the  former,  especially  when  we  remember  how 
frequent  and  severe  are  other  joint  inflammations  in  the 
infant.  The  problem  is  very  complex,  and  we  need  more 
accurate  knowledge  of  the  structure  and  development  of  the 
various  parts  of  the  organism  ;  of  the  time  when  and  the  method 
in  which,  the  various  functions  become  differentiated;  of  the 
proclivities  of  diseases  for  certain  tissues,  before  we  can  offer 
satisfactory  explanations  of  the  different  morbid  suscepti- 
bilities of  the  child  and  the  adult.  In  the  meantime  it  is 
important  to  carefully  observe  all  pathological  deviations  from 
adult  types,  not  only  to  add  to  our  knowledge  of  the  evolution 
of  disease,  but  in  the  hope  that  pathology,  as  has  often 
happened  before,  may  throw  light  on  physiology. 

Turning  to  diseases  of  the  spinal  cord,  it  may  be  noted  that 
acute  anterior  poliomyelitis  is  common  in  the  infant,  rare  in 
the  adult ;  and  that  the  classical  type  of  locomotor  ataxy,  w^hile 
one  of  the  commonest  of  adult  nervous  diseases,  is  probably 
unknown  before  puberty.  But  we  are  scarcely  justified  in 
making  a  more  universal  assertion  as  to  the  relative  frequency 
of  affections  of  the  specific  elements  of  the  cord  at  the 
two  periods  of  life.  Both  primary  lateral  sclerosis  and 
amyotrophic  lateral  sclerosis  are  most  frequently  met  with  in 
middle  life.  Seeligmliller^  observed  the  typical  form  of  the 
latter  disease  in  four  children  of  the  same  family,  but  with- 
out post-mortem  proof ;  while  primary  uncomplicated  lateral 
sclerosis  has  not  been  demonstrated  in  early  life,  the  evidence 
in  cases  of  spasmodic  paralysis  in  children  pointing  rather  to 
primary  lesions  in  the  cerebral  hemispheres.  Our  knowledge 
of  affections  of  the  posterior  columns  in  children,  though 
somewhat  more  advanced,  is  still  fragmentary,  and  is  mainly 
founded  on  the  observations  of  Friedreich.  Of  the  five  or 
six  cases  of  primary  sclerosis  of  the  columns  of  Goll,   one, 

'  Seeligmiiller,  "  Sklerose  der  Seitenstraoge  des  Eiickenmarks  bei  vier  Kindern 
derselben  Familie  ;  "  '  Deutsche  med.  Wochenschr.,'  1876,  Nro.  IG  u,  17. 
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Du  Castel's/  occurred  in  a  boy  aged  10,  and  is  probably  the 
only  case  on  record  of  a  primary  systematic  affection  of  one 
of  the  white  columns  of  the  cord  starting  at  such  an  early  age. 
Some  seventeen  examples  of  disseminated  sclerosis  in  child- 
ren are  to  be  found  in  literature ;  these,  with  their  two  or  three 
autopsies  and  the  more  numerous  cases  of  Friedreich's  disease, 
including  seven  post-mortems,  constitute  the  chief  reliable 
information  we  have  with  respect  to  the  rare  affections  of 
the  special  conducting  paths  of  the  spinal  cord  in  the  child. 

The  object  of  the  present  paper  is  to  bring  forward  examples 
of  Friedreich's  disease,  to  compare  them  briefly  with  the 
clinical  accounts  of  other  recorded  cases,  and  then  to  study 
them  in  relation  to  sclerosis  in  patches  and  to  certain  aberrant 
forms. 

Edward,  22  years,  and  his  brother,  William  G,,  19  years, 
were  brought  to  see  Dr.  Eoss  at  the  Royal  Infirmary,  January 
2nd,  1886,  and  to  him  I  am  indebted  for  an  opportunity  to 
examine  them.  They  are  the  eldest  of  a  family  of  eleven. 
The  third  child,  set.  18  years,  had  pleurisy  some  years  ago. 
The  4th,  8th,  9th,  and  10th  children  are  quite  healthy.  The 
5th  child  died  of  scarlet  fever,  set.  5  years ;  the  6th  of  con- 
vulsions and  bronchitis  in  infancy;  the  11th,  set.  10  years, 
of  measles  and  bronchitis.  The  7th  child,  Albert,  set.  10 
years,  small  for  his  age,  stammers  a  little  in  speaking ;  the 
head  is  poked  forward  in  walking,  but  the  gait  is  normal. 
Both  knee-jerks  are  completely  absent,  and  the  father  informs 
me  that  Dr.  Mackenzie,  of  Farnworth,  also  noticed  this  some 
months  ago.  The  father  and  mother,  aged  47  and  44  years 
respectively,  have  always  had  good  health.  The  paternal 
grandfather  had  small  feet,  and  could  not  walk  well  after  dark 
for  the  last  twenty  years  of  his  life  ;  he  died  of  a  stroke,  aged 
70;  the  paternal  grandmother  of  bronchitis,  aged  74  years. 
No  other  history  of  disease  in  the  family  and  none  of  alco- 
holism, with  the  exception  of  the  great-grandfather  on  the 
father's  side,  who  drank  heavily,  but  lived  to  a  good  old  age. 

Edward  began  to  walk  and  talk  when  14  months  old ;  he 
was  a  long  time  before  he  learnt  to  talk  well.    Beyond  measles 

*  Du  Castel,  "  Observations  de  sclerose  primitive  des  cordons  de  Goll ;  "  '  Gaz. 
me'd.,'  1874,  No.  3.    Soe.  de  Biol. 
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in  infancy,  lu;  was  })rotty  well  till  15  or  16  years  of  age  ;  then  he 
had  attacks  of  dizziness  and  "  uncertain  vision,  as  if  he  saw 
double,"  and  it  was  noticed  that  his  movements  were  slow.  His 
walk  caused  merriment ;  he  took  too  big  strides.,  lifted  his  foot 
too  high  in  going  up  a  step ;  he  looked  as  if  uncertain  what 
step  to  take ;  he  could  not  regulate  his  speed,  he  walked  too 
quickly  ;  his  walking  gradually  became  worse,  and  in  about  two 
years'  time  he  was  obliged  to  leave  off  work  every  now  and 
then,  and  for  the  last  eight  months  has  been  "  completely  off 
his  feet."  For  about  one  year  it  has  been  noticed  "  that  he  took 
things  in  his  hand  clumsily,  he  had  no  delicate  touch  at  all ; 
anything  he  got  hold  of  he  gripped  keen,  and  it  shook  very 
much  ;  he  could  lift  a  heavy  weight  if  propped  up."  His 
writing  has  been  bad  lately ;  his  speech  became  "  thick  and 
strong  "  about  eight  months  ago,  and  sometimes  he  dropped 
syllables.  Has  been  very  torpid  for  some  time,  "  would  sit  from 
one  meal  to  another  without  stirring."  The  back  has  been 
getting  bent  the  last  two  or  three  years.  Only  quite  recently 
have  the  head  and  back  been  noticed  to  shake.  For  two 
years  has  been  troubled  with  pains  in  the  legs,  chiefly  at 
night ;  he  could  not  sleep  for  them,  and  one  night,  about  two 
years  ago,  he  cried  very  hard,  the  pain  was  so  severe.  He 
passed  the  5th  Standard  when  13,  has  been  a  good  reader  up 
to  lately,  and  has  a  good  memory. 

Present  condition. — Patient  looks  younger  than  his  age,  and 
has  the  aspect  of  a  stunted  youth  of  17  or  18  years.  His 
height  is  4ft.  11  in.,  his  weight  7  st.  Bibs.  He  has  dark  hair 
and  eyes,  and  a  very  sallow  muddy  complexion.  There  is  no 
wasting  ;  the  temperature  is  normal.  He  is  unable  to  walk 
or  to  stand  without  assistance.  His  muscles  are  well  de- 
veloped ;  when  lying  down  he  can  move  his  limbs  freely  in 
all  directions,  and  pretty  strongly  against  passive  resistance. 
The  grasp  of  each  hand  is  good.  The  knees  are  inturned  and 
the  feet  show  talipes  valgus.  When  supported,  the  gait  is 
distinctly  ataxic,  the  legs  are  thrown  hither  and  thither,  and 
the  feet  brought  down  with  a  stamp.  Sometimes  the  legs  are 
thrown  across  one  another,  and  this  is  particularly  the  case 
when  his  eyes  are  shut ;  then,  too,  the  feet  knock  against  each 
other,  and  he  would  fall  if  not  supported.     The   arms   and 
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hands  can  be  held  out  pretty  steadily ;  but  in  performing  com- 
plicated movements,  such  as  buttoning  the  shirt,  there  is  much 
clumsiness  and  uncertainty,  increased  by  closing  the  eyes. 
On  sitting  up  in  bed  slight  swaying  movements  of  trunk  and 
head  are  noticeable,  but  there  is  no  distinct  tremor.  All  the 
muscles  act  normally  to  the  faradic  and  galvanic  currents. 
Patient  still  suffers  occasionally  at  night  from  darting  pains 
in  the  lower  limbs.  The  sensibility  of  the  skin  was  tested 
with  pin-prick,  finger-touch,  hot  and  cold  test  tubes  and  the 
faradic  current,  and  found  to  be  quite  normal.  He  fails  to 
touch  the  tip  of  his  nose  with  the  end  of  his  finger,  and  he  is 
not  always  able  to  state  accurately  the  position  of  his  legs 
in  bed.  Both  knee-jerks  are  completely  absent,  and  the 
abdominal  reflexes  somewhat  sluggish.  The  spine  presents  a 
sharp  lateral  curve  to  the  right  in  the  dorsal  region  and  there 
is  extreme  lordosis,  the  somewhat  muscular  shoulders  and 
upper  part  of  the  back  standing  very  prominently  behind  the 
level  of  the  sacrum.  The  special  senses  are  normal.  When 
looking  sideways  some  slight  jerks  of  the  eyeballs  are  seen 
in  a  horizontal  direction.  The  tongue  is  protruded  straight 
and  steadily.  The  upper  medium-incisors  form  a  sharp 
angular  notch  between  them,  their  free  edges  appearing  to 
have  been  chipped  off,  but  they  are  not  pegged,  nor  otherwise 
like  syphilitic  teeth.  His  voice  is  like  that  of  a  boy  at 
puberty,  bass  breaking  into  falsetto ;  his  speech  is  thick  and 
often  difficult  to  follow,  for  the  words  are  not  distinct,  are 
slurred,  and  there  is  a  tendency  to  separate  syllables.  His 
head,  flat  on  the  top,  measures  in  circumference  21^  inches. 
Intelligence  is  very  fiiir ;  he  can  converse  rationally,  and  his 
powers  of  memory  and  reflection  seem  normal ;  he  gives  one 
the  impression,  however,  that  a  torpor  is  beginning  to  steal 
very  gradually  over  his  faculties.  When  told  to  look  at  an 
object,  or  to  put  his  head  back,  he  will  do  so,  and  maintain  the 
posture  for  a  long  time.  The  chest  and  abdomen  are  normal, 
and  the  urine  is  free  from  albumen  and  sugar. 

His  brother  William,  now  aged  19  years,  was  hearty  when 
a  child,  and  fonder  of,  romping  and  climbing  than  his  elder 
brother.  Beyond  measles  when  4  years  old,  he  kept  in  good 
health    till   the    present   symptoms    began    to    make    their 
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appearance  when  lie  was  12  or  13  years  of  age.  It  was 
remarked  that  in  walking  he  turned  in  his  feet,  and  "  he  had 
a  way  of  drawing  up  his  big  toes  for  fun."  It  was  a  stumpy 
walk,  as  if  he  were  walking  on  wooden  legs,  and  he  brought 
down  his  heels  with  a  stamp ;  it  seemed  as  if  the  movement 
came  out  of  the  hips,  like  a  bow-legged  man.  His  father 
looked  at  his  feet  to  see  what  made  him  "  walk  so  queer," 
and  saw  that  the  instep  of  one  foot  was  quite  raised  up,  and 
he  could  put  his  finger  almost  under  the  sole  when  the  boy 
was  standing ;  one  foot  was  much  worse  than  the  other.     He 


Edtvard  and  William  G. — (From  a  Photograph  kindly  talcen  hy  my  friend, 
Dr.  Laemlth.) 

got  worse,  but  was  able  to  go  to  work  up  to  the  end  of  last 
year.  He  never  complained  of  pains  in  his  legs  like  his 
brother,  but  felt  many  a  time  as  if  his  feet  and  legs  were 
"  drawn  up."  His  arms  have  been  unsteady  for  three  or  four 
years ;  "  he  could  not  carry  a  glass  of  water,  not  because  he 
shook  it  so  much  as  that  he  seemed  unable  to  guide  it,  and 
also  because  he  often  had  to  run."  His  speech  has  been  getting 
worse  the  last  few  years,  but  he  was  always  a  broken  talker. 

Present  condition. — He  has  the  same  sallow,  dull,  torpid 
appearance  as  his  brother.  His  features  and  his  mental 
condition  are  also  similar.     He  looks  about  14  years  old ;  his 
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height  is  4  ft.  7  iu. ;  his  weight,  5  st.  1  lb.  His  head  is  flat 
on  the  top,  measures  21^  inches  in  circumference,  and  at  the 
junction  at  each  of  the  cranial  bones  there  are  very  prominent 
bony  ridges ;  behind  the  lambdoidal  suture  the  occipital  bone 
is  much  depressed.  The  special  senses,  the  optic  discs,  and 
the  activity  of  tlie  pupils  are  quite  normal.  The  tongue 
moves  freely,  is  protruded  straight  and  without  tremor. 
There  is  slight  horizontal  nystagmus  on  tension.  The  various 
kinds  of  sensibility  are  normally  acute.  The  speech,  somewhat 
monotonous,  is  in  other  respects  similar  to  that  of  his  brother. 
The  spine  also  presents  slight  lateral  curvature  and  marked 
lordosis,  a  plumb  line  dropped  from  the  cervical  region  clears 
the  sacrum  by  nearly  2  inches,  and  the  mid-lumbar  region  by 
4  inches.  The  feet  are  much  arched  ;  there  is  marked  talipes 
equino-varus,  the  extensor  tendons  stand  out  prominently  on 
the  dorsum  of  each  foot,  the  toes  being  drawn  up  and  the 
great  toes  extremely  so.  The  muscular  power  against  passive 
resistance  is  fairly  good.  The  grasp  is  feeble ;  the  little 
fingers  are  bent  at  the  metacarpo-phalangeal  joints.  There 
is  slight  loss  of  muscular  sense.  He  can  stand  with  the  feet 
wide  apart,  but  very  unsteadily,  and  not  at  all  with  his  eyes 
shut  or  when  his  feet  are  close  together.  When  unassisted, 
his  gait  is  very  staggering.  The  difficulties  of  progression 
seem  partly  due  to  the  deformity  of  his  feet  and  partly  to 
ataxia.  Standing  on  the  balls  of  his  toes  and  on  the  outer 
edges  of  his  feet,  nearly  two-thirds  of  the  sole  being  clear  of 
the  ground,  he  first  makes  a  series  of  short  staggering  steps, 
and  having  thus  secured  more  equilibrium,  he  starts  to  walk ; 
as  he  rests  on  the  outer  edge  of  the  foot  of  the  active  leg, 
the  passive  leg  is  thrown  quickly  forwards  and  outwards,  its 
foot  being  brought  down  with  a  stamp  on  the  floor,  the  outer 
part  of  the  ball  of  the  foot  reaching  the  ground  first.  Resting 
on  this  unsteady  and  narrowed  support,  the  other  foot  is 
raised,  and  in  its  turn  jerked  forwards.  The  feet  are  lifted 
high  from  the  ground  chiefly  by  the  contraction  of  the 
abductors  of  the  thigh,  tliere  being  scarcely  any  flexion  at 
ankle  or  knee.  During  progression,  which  is  very  hurried, 
slow  walking  being  almost  an  impossibility,  the  head  and 
trunk  are  poked  forwards,  the  shoulders  raised,  and  the  bent 
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elbows  stand  out  from  the  body  like  balancing  props.  The 
whole  aspect  of  the  movement  is  that  of  a  person  staggering 
hurriedly  forwards  to  catch  his  balance  rather  than  to  make 
onward  progress.  Patient  says  that  the  floor  (which  is 
perfectly  level)  feels  higher  in  some  places  than  in  others,  but 
he  has  a  correct  perception  of  the  nature  of  the  surface. 
With  eyes  shut,  his  movements  are  still  more  disorderly,  and 
he  would  soon  fall  if  not  caught.  The  outstretched  hands 
soon  begin  to  waver  and  deviate  from  their  first  position. 
Fine  movements,  such  as  picking  up  a  pin,  buttoning  his 
coat,  &c.,  are  done  clumsily.  On  sitting  up  in  bed,  slight 
swaying  movements  of  the  head  and  trunk  are  observed.  In 
getting  up  from  the  floor,  he  first  rests  on  his  hands  and  the 
tips  of  his  toes ;  then  pushing  off  with  his  hands,  he  throws 
the  weight  of  the  trunk  over  the  legs,  his  hands  catching  his 
knees,  and  then  he  staggers  into  an  upright  posture  or  tends 
to  fall  backwards.  The  knee-jerks  are  lost,  the  superficial 
reflexes  normal.  The  upper  limbs  and  thighs  act  normally  to 
the  faradic  current,  but  below  the  knees  the  muscles  do  not 
contract  at  all  with  a  weak  current,  and  only  feebly  and 
sluggishly  with  a  moderately  strong  current.  The  following 
galvanic  reactions  were  obtained  : 


Lower  limbs. 

Extensors  ofl 
forearm.         / 

Biceps     . 

Upper  limbs. 

Kat.  CI.          A.  CI. 

Kat.  CI. 

A.  CI. 

Rect.  fem. .      .     . 
Tib.  ant.    .      .      . 
Calf  muscles  . 
Peronei     . 

30 

30  (slight) 
30  (slight) 
30  (slight) 

25 

30 
30 
30 

25 

20 

25  (slight) 
20 

The  clinical  history,  so  similar  in  the  two  brothers,  accords 
in  almost  every  particular  with  that  so  ably  described  by 
Friedreich  as  distinctive  of  a  group  of  cases  which  he 
separated  from  ordinary  locomotor  ataxy  on  the  one  side,  and 
from  disseminated  sclerosis  on  the  other.  I  have  looked 
through  the  literature  of  the  subject  since  the  appearance  of 
Friedreich's  first  paper  in  1863,  and  have  been  able  to  collect 
about  100  cases  ;  but  as  many  of  the  reports  are  fragmentary 
or  imperfectly  described,  some  75  are  alone  fit  for  analysis ; 
and  though  there  is  not  now  space  to  adequately  discuss  the 
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various  clinical  and  pathological  phenomena  of  this  disease, 
— the  less  necessary,  too,  considering  the  recent  clear  and  ex- 
cellent Critical  Digest  by  Dr.  Ormerod^  in  this  magazine, — I 
propose,  before  relating  other  cases,  to  take  a  short  survey  of 
the  main  features  of  other  clinical  accounts  in  comparison  with 
those  given  above. 

It  has  often  been  pointed  out  that  one  of  the  most  striking 
features  of  Friedreich's  disease  is  to  attack  many  members  of 
one  generation,  and  there  are  only  four  instances,  Brousse,^ 
Erlenmeyer,^  Hollis,*  and  Buzzard,^  where  one  member  only 
was  affected.  Ataxia  in  the  ancestry  is,  however,  rare.  The 
family,  as  Ormerod®  points  out,  is  often  numerically  large. 
There  is  a  proclivity  to  other  nervous  diseases,  and  perhaps 
especially  to  alcoholism.  In  ours  the  two  eldest  members  of 
a  large  family  are  affected,  and  in  another  brother  the  speech 
is  stammering,  and  no  knee-jerk  can  be  obtained ;  the  latter 
is  also  recorded  by  Ormerod  in  several  members  of  his  ataxic 
families.  The  paternal  grandfather  of  our  patients  had 
probably  an  ataxic  gait,  and  similar  evidence  of  transmis- 
sibility,  though  uncommon,  is  mentioned  by  Carre,^  Brousse, 
Rutimeyer,^  Ormerod  and  Massalongo.^  Of  other  antecedents, 
in  two  of  Rutimeyer's  the  ataxic  gait  began  during  con- 
valescence from  scarlet  fever  and  typhus ;  in  another  it  fol- 
lowed chorea ;  in  three  of  Musso's,^"  small-pox  seemed  to  be  the 
starting-point ;  and  Ormerod  also  draws  attention  to  the 
influence  of  acute  disease ;  in  three  of  his  cases  the  un- 
steadiness closely  followed  feverish  attacks,  and   in   another 

*  Ormerod,  J.  A.,  "  On  the  so-called  Hereditary  Ataxia,  first  described  by 
Friedreich  ;"  'Brain,'  Vol.  VII.  p.  105. 

*  Brousse,  "  De  I'ataxie  he're'ditaire."     Paris,  1882. 

*  Erlenmeyer,  A.,  "  Zur  Lehre  von  den  Coord inationsstorungen  im  Kindes- 
alter ;  "  '  Centralblatt  fiir  Nervenh.,'  1883,  Nro.  17,  p.  385. 

*  Hollis,  W.  A.,  "  Locomotor  Ataxy  in  a  Boy ;  "  '  Brit.  Med.  Journal,'  1880, 
ii.  167. 

^  Buzzard,  '  Brit.  Med.  Journal,'  1885,  p.  436. 

"  Ormerod,  J.  A.,  "  An  account  of  two  At  axic  Families ;  "  '  Med.  Chir.  Trans.,' 
vol.  68,  p.  147. 

"  Carre,  "  De  I'Ataxie  locomotrice  progressive ;  "  '  These  de  Paris,'  1862. 

*  Kutimeyer, "  Ueber  hereditilre  Ataxie;  "  Virch.  Archiv,  Bd.  91,  p.  106,  1883. 
'  Massalongo,  "  Delia  malattia  del  Friedreich ; "  '  Rivista  veneta  de'  Scieiize 

mcdiche,'  1884. 

"  Musso,  "Sulla  malattia  di  Friedreich;"  '  Rivista  Clinica,'  1884,  No.  10. 
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case  scarlet  fever.  In  Erlenmeyer's,  congenital  syphilitic 
leptomeninf>itis,  preceded  by  five  months  the  sym])toms  of 
ataxia  :  in  Smith's/  gastric  disturbance  and  palpitation  of  the 
heart  were  premonitory  symptoms ;  in  some  others  migraine. 
But  in  most  cases,  as  in  ours,  no  important  antecedent  could 
be  discovered.  It  is  a  disease  of  early  life,  beginning  in  75 
per  cent,  between  5  and  15  years,  and  at  an  earlier  age  in 
boys  than  girls  ;  but  in  ours,  at  15  and  12  years  respectively  : 
in  a  few  it  is  stated  that  the  patients  never  learnt  to  walk 
properly. 

The  symptoms  first  noticed  relate  to  difficulties  in  progres- 
sion, and  in  more  than  half,  the  cases  were  of  an  ataxic  character, 
— tottering,  staggering,  stumbling  like  a  drunken  man,  are 
expressions  used  to  describe  it ;  in  other  cases  weakness  or 
fatigue  in  walking  is  mentioned.  Sensory  disturbances  are 
rarely  experienced,  but  in  a  few  instances  pricking  or  darting 
pains  immediately  preceded  or  accompanied  the  difficulties 
in  walking.  In  three  or  four  cases  spinal  curvature  was  noted 
at  the  onset.  In  our  cases  there  cannot  be  a  doubt,  from  the 
father's  accurate  description,  that  the  disease  began  with  an 
ataxic  gait  in  the  elder  brother,  and  dizziness  was  also 
observed :  in  the  younger  it  is  interesting  to  note  that  the 
drawing  up  of  the  great  toes  was  probably  present  from  the 
first.  The  movements  of  the  arms  did  not  become  incoordinated 
till  some  years  later,  six  or  seven  years  in  the  elder,  four  or  five 
in  the  younger  brother,  and  this  is  the  usual  course  of  events ; 
but  perhaps  more  commonly  the  spread  to  the  upper  limbs  is 
more  rapid,  and  exceptionally  the  limbs  are  affected  simul- 
taneously. Coming  to  the  fully  developed  disease,  the  two 
brothers  present  all  the  characteristic  symptoms,  namely, 
incoordination  of  movement,  absence  of  knee-jerk,  curvature 
of  the  spinal  column,  imperfection  of  speech  and  nystagmus. 
With  respect  to  the  ataxia,  it  is  usually  more  pronounced  in 
the  legs  than  in  the  arms ;  it  may  only  show  itself  in  the 
latter  during  the  performance  of  complicated  movements,  or, 
as  in  the  younger  brother,  even  when  the  limbs  are  merely  out- 
stretched.    From   his  own  cases   Friedreich   concluded   that 

'  Smith,  W.  E.,  "  Hereditary  or   Degenerative  Ataxia ; "  '  Boston  Med.  and 
t?urirical  Journal,'  Oct,  15,  1885, 
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tlie  incoordination  was  only  exceptionally  increased  by  closings 
the  eyes ;  but  an  analysis  of  all  records  shows  that  this  holds 
in  about  54  per  cent.,  while  the  symptom  is  absent  in  45 
per  cent.  In  Teissier's^  case  the  incoordination  was  less 
marked  in  the  lower  than  in  the  upper  limbs.  The  slight 
oscillations  of  the  head  and  trunk  observed  in  the  two  brothers 
are  also  a  frequent  phenomenon  of  Friedreich's  disease,  and  in 
connection  with  disseminated  sclerosis  it  is  interesting  to 
consider  the  descriptions  of  such  oscillatory  movements. 
Thus  Rutimeyer  noted  in  his  fifth  and  ninth  cases  frequent 
jerky  shakings  of  the  head ;  in  the  former  also  quiverings  of 
the  trunk-muscles  even  when  the  body  w^as  at  rest,  and  when  he 
held  out  his  arms,  jerky  tremors  of  the  fingers ;  in  the  latter 
also  involuntary  tremors  of  the  fingers.  In  Brousse's,  walking 
was  accompanied  by  tremor  of  the  whole  body.  In  Ormerod's 
first  case,  choreic  twitchings  of  the  mouth  and  forehead  were 
seen  three  years  from  the  commencement  of  the  malady,  and 
four  years  later,  shaking  of  the  head  when  she  tried  to  write. 
Erlenmeyer  remarked  constant  movement  of  the  upper  limbs ; 
Hammond,^  in  his  fifth  case,  at  a  late  period  involuntary 
twitching  of  the  hand  ;  and  Hollis,  that  there  was  a  constant 
slow  movement  of  the  head  from  side  to  side. 

The  ataxia  is  rarely  accompanied  by  any  loss  of  muscular 
power,  and  paralysis,  judging  from  the  sixteen  cases  where  it  is 
mentioned,  is  invariably  a  late  phenomenon;  and  the  same 
may  be  said  of  atrophy  of  muscles  and  of  contractures  noted 
in  some  seven  or  eight  cases.  Eutimeyer  observed  in  eight  of 
his  patients  dorsal  flexion  of  the  great  toes,  associated  with 
equino-varus  and  contractures  of  some  of  the  fingers ;  in  one, 
the  drawing  up  of  the  great  toes  occurred  as  early  as  the  fourth 
year ;  contractures  of  the  toes,  especially  of  the  big  ones,  are 
also  mentioned  by  Walle^  and  by  Ormerod.  In  sixteen  cases 
the  electro-muscular  contractility  is  said  to  be  normal ;  in  four, 
namely  two  by  Carpenter,*  two  by  Smith,  to  be  diminished ; 
in  the  former  two  the  disease,  when  the  electrical  examination 

'  Teissier,  "  Ataxia  he'reditaire ; "  '  Lyon  me'dical,'  11  Mai  1884. 
^  Hammond,  'Journal  of  Nerv.  and  Mental  Disease,'  1882. 
^  Walle,  H.,  "  Zwei  neue  Falle  von  hered.  Ataxie  ; "  '  Correspoudenzblatt  fur 
schweizer  Aerzte,'  No.  2,  1884. 

*  Carpenter,  '  Medical  Society  of  Loudon,'  lb70. 
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was  made,  had  existed  twelve  years ;  in  the  latter  two,  thirty- 
one  and  eighteen  years.  Carpenter  simply  says  that  the 
electric  contractility  was  Ixdow  normal ;  Smitli,  that  in  one 
patient  the  muscular  irritability  was  diminished  to  faradism 
and  increased  to  galvanism ;  in  the  other  patient,  that  it  was 
diminished  to  both.  There  is  then  only  one  observation  to  be 
found  in  literature  of  qualitative  alteration  of  galvanic  exci- 
tability in  Friedreich's  disease,  and  this  observation  was  made 
on  a  helpless  paraplegic  woman,  who  had  first  shown  ataxic 
symptoms  thirty-one  years  previously  (Case  I.,  Smith).  It  is 
therefore  of  some  importance  to  remember  that  in  the  younger 
of  our  patients,  where  the  disease  had  only  existed  six  or  seven 
years,  the  muscles  of  both  upper  and  lower  limbs  showed  altered 
relations  to  the  galvanic  current ;  the  anodal  closure  contraction 
being  obtained  more  readily  than,  or  at  least  quite  as  easily  as, 
the  cathodal ;  and  that  below  the  knees  there  was  very  decided 
lessening  of  irritability  to  faradism ;  and  associated  with  this 
"  reaction  or  partial  reaction  of  degeneration  "  we  have  great 
arching:  of  the  feet  and  contractures  of  the  extensor  muscles  of 
the  toes. 

As  regards  the  sensory  system,  shooting  or  other  pains  are 
mostly  absent  or  appear  after  some  years,  very  rarely  at  the 
onset,  and  are  usually  slight  and  temporary.  In  the  first  of 
our  cases,  in  the  third  of  Hammond's,  and  in  the  fourth  of 
Ormerod's,  the  pains  are  said  to  have  been  severe.  Diminution 
of  sensibility,  principally  to  touch,  has  been  often  recorded,  but 
occurs  late;  and  indeed  in  two-thirds  of  the  records  every 
variety  of  sensation  was  normal.  The  knee-phenomenon  has 
been  found  absent  in  every  case  examined  for  it,  and  in 
Friedreich's  ninth  case,  within  a  year  after  the  disease  had 
declared  itself ;  in  Cowers'^  fourth,  in  Ormerod's  fourth,  and  in 
Erlenmeyer's,  from  two  to  three  years  after  the  onset.  Its 
absence  in  other  members  of  the  family  not  yet  ataxic,  as  ob- 
served by  Ormerod  and  myself,  indicates  that  sometimes  it 
may  be  the  earliest  sign  of  the  disease ;  at  any  rate,  it  has  been 
clearly   established  by  the  investigations  of   Pelizaeus^   and 

'  Gowcrs,  '  TraiisactioDS  of  Cliuical  Society,'  vol.  xiv.,  1880,  p.  1. 
"  Pelizaeus,  "  IJeber  das  Knieplianomen  bei  Kindera ;  "  '  Arch,  fiir  Psj'chiat.,' 
13(1  xiv.  1.883,  p.  402. 
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Others  that  the  knee-jerk  is  to  be  always  obtained  in  healthy- 
children. 

A  description  of  the  spinal  column  is  given  in  thirty  reports, 
and  in  only  three  was  it  found  normal  and  after  a  lapse  of 
nine,  thirteen  and  nineteen  years  respectively.  Lateral  curva- 
tion  was  noted  in  thirteen,  a  combination  of  lateral  and  angular 
(as  in  our  patients)  in  twelve,  and  angular  curvature  only  in 
two  cases.  In  three  instances  (Friedreich,  Carpenter,  and 
Ormerod)  spinal  curvature  was  present  at  a  very  early  period. 

Imperfections  of  speech  similar  to  those  in  our  cases,  and 
commonly  occurring  soon  after  the  affection  of  the  arms,  are 
related  by  most  writers ;  the  speech  is  said  to  be  slurred, 
stammering,  drawling,  confluent ;  and  in  a  few,  slow  and  syllabic ; 
till  finally  it  becomes  unintelligible.  Exceptionally  it  would 
appear  to  become  altered  very  early,  and  in  Eutimeyer's  fifth 
case  it  "  was  always  slow  and  nasal ;  "  and  the  younger  of  our 
patients,  according  to  the  father,  "was  always  a  broken 
talker."  The  movements  of  the  tongue  are  not  impaired, 
and  D'Arcy  Power^  is  the  only  one  who  mentions  a  difficulty 
in  mastication  and  in  swallowing.  The  jerky  bilateral  move- 
ments of  the  eyeballs  on  fixation  do  not  commonly  appear  till 
the  disease  has  lasted  many  years ;  in  one  case  only,  the  second 
of  Friedreich's,  were  the  jerks  iqywards^  as  well  as  hori- 
zontal. Erlenmeyer  notes  bilateral  nystagmus  for  three  weeks 
at  the  onset  of  the  disease,  also  internal  strabismus  of  the  right 
eye,  and  twitching  of  the  lower  eyelid,  and  McAlister^  a  slight 
convergent  squint.  Mental  disturbance  is  not  met  with  in 
Friedreich's  disease ;  the  intelligence  is  said  to  have  been  weak 
in  D'Arcy  Power's  and  of  low  type  in  Brousse's  case.  Of 
other  symptoms,  cold  or  congested  feet,  cyanosis  and  oedema  of 
the  lower  extremities  are  noted  in  a  few  cases,  and  also 
polyuria,  salivation  and  sweating  in  others,  while  palj)itation, 
vertigo,  and  even  valvular  disease  of  the  heart  have  been 
occasionally  observed.     To  complete  the  clinical  picture,  it 

*  D'Arcy  Power,  '  St.  Bartholomew's  Hospital  Eeports,'  1882,  xviii.  p.  305. 

^  Vertical  nystagmus  is  also  rare  in  disseminated  sclerosis.  See  Bouchard,  J.  B. 
"  Scle'r.  en  plaques  nystag.  vertical;"  'Journ.  de  Soc.  mod.  de  Lille,'  1 883, 
V.  321,  332. 

^  McAlister,  'Brit.  Med.  Journal,'  January  2,  1886,  p.  19. 
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should  be  added  tliat  the  march  of  this  disease  is  very  slow, 
occupying  from  eight  to  thirty-three  years,  but  fatally  pro- 
gressive, and  that  treatment  hitherto  has  been  of  no  avail. 

Of  the  morbid  anatomy  which  rests  upon  seven  post- 
mortems (4  reported  by  Friedreich,  1  by  Schultze,^  1  by 
Brousse,  and  1  quite  recently  by  Smith^  of  Massachusetts), 
we  must  be  content  to  give  the  most  condensed  account. 
Brousse's  patient  had  been  ataxic  8  years ;  in  2  of  Friedreich's, 
the  disease  had  existed  from  12  to  16  years,  in  the  other  cases 
over  20  years.  In  all  the  striking  and  the  principal  lesions 
was  sclerosis  of  the  posterior  columns  of  the  spinal  cord,  the 
degeneration  being  most  advanced  in  the  lumbar  region, 
where  it  was  often  difficult  to  distinguish  between  the  columns 
of  Goll  and  those  of  Burdach,  and  least  advanced  as  a  rule  in 
the  cervical  region,  and  there  mainly  affecting  the  columns  of 
Goll.  In  the  cervical  region  in  Friedreich's  cases,  the  lesion 
was  most  accentuated  at  the  periphery,  in  Brousse's  it  was 
most  intense  in  the  neighbourhood  of  the  central  canal  and 
along  the  edge  of  the  posterior  cornua,  becoming  attentuated 
towards  the  periphery.  The  pia  mater  at  the  level  of  the 
posterior  columns  was  thickened  and  pigmented,  and  fine 
adhesions  were  often  found  between  it  and  the  dura  mater ;  in 
Brousse's  case  there  were  no  signs  of  menincritis.  In  one  of 
Friedreich's  cases,  the  posterior  columns  were  alone  affected, 
but  in  all  the  others,  changes  were  found  in  other  parts  of  the 
cord ;  thus  in  two,  the  posterior  parts  of  the  lateral  columns 
were  diseased,  in  four  others  not  only  the  lateral  but  the 
anterior  columns.  In  Brousse's  case  the  alteration  was  mainly 
central,  occupying  in  the  lateral  columns  the  angle  between 
the  anterior  and  posterior  horns,  in  the  anterior  columns  the 
parts  adjacent  to  the  anterior  horns  ;  in  two  of  the  other  cases  it 
predominated  at  the  periphery.  As  to  the  grey  substance  it 
was  found  quite  healthy  in  only  one  of  the  seven  autopsies ; 
in  one  case  two  canals  symmetrically  placed  one  at  each 
junction  of  the  posterior  and  anterior  cornua,  mostly  within  the 
grey  matter  but  slightly  in  the  lateral  columns,  extended  from 
the  lumbar  swelling  half-way  to  the  cervical.     In  two  cases 

'  Schultze,  '  Virch.  Archiv,'  Bd.  79,  S.  132,  1880. 

2  Smith,  '  Boston  Med.  and  Surgical  Jnurnal,'  Oct.  15,  1885. 
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tlicre  was  atr()})liy  of  some  of  tlie  colls  of  the  corniia,  in  three 
the  cells  of  Clarke's  column  were  degenerated,  and  signs  of 
inflammation  were  present  about  the  central  canal.  The 
posterior  roots  were  generally  atrophied  and  indurated.  In  the 
cerebrum  and  cerebellum  no  trace  of  chronic  disease  has  been 
found.  Slight  changes  were  observed  in  the  medulla, 
occupying  chiefly  the  posterior  pyramids,  and  reaching  to  the 
level  of  the  nucleus  of  the  hypoglossal,  and  apparently 
entirely  secondary  to  the  spinal.  In  one  case  Friedreich 
found  atrophic  changes  in  the  sciatic  nerves  and  in  the 
hypoglossals,  and  to  a  less  degree  in  the  anterior  crurals 
and  in  the  medians.  It  should  be  added  that  twice  the  cord 
and  medulla  are  stated  to  be  smaller  than  natural,  and  in 
Smith's  case  there  was  much^  shrinking  of  the  posterior  half 
of  the  cord. 

From  the  above  brief  review  of  recorded  facts  it  results  that 
we  have  a  homogeneous  group  of  cases  closely  resembling  one 
another  in  the  principal  features  of  their  clinical  history,  and 
which  it  is  desirable  for  the  present,  at  least,  to  isolate  under 
the  name  of  Friedreich  from  other  affections  apparently  akin 
to  it.  But  while  doing  so  for  the  sake  of  clearness,  it  must  be 
admitted  that  the  distinction  is  based  on  the  general  constitu- 
tion of  the  malady  and  not  on  any  particular  symptom,  and 
that  of  this  disease,  as  indeed  may  doubtless  be  said  of  all 
diseases,  there  is  no  absolute  pathognomonic  sign.  It  is 
indeed  comparatively  easy  to  find  support  for  the  view  of 
Friedreich,  Topinard,  Erb,  Mobius,  Carre,  and  Grasset,  that  it  is 
a  variety  of  locomotor  ataxy,  or  to  furnish  reasons  for  classify- 
ing it  after  Charcot  and  Bourneville  with  disseminated 
sclerosis ;  for  many  transitional  forms  are  to  be  found  con- 
necting it  with  these  two  diseases,  and  in  trying  to  form  a 
conception  of  Friedreich's  disease,  it  is  desirable  to  consider 
these  and  other  departures  from  well-known  types. 

Thus  looking  at  its  relation  to  locomotor  ataxia  we  may 
first  consider  Dreschfeld's^  three  cases  which  were  not  in- 
cluded in  our  analysis,  the  symptoms  in  the  main  being  those 
of  the  classical  type  of  ataxia  ;   thus  pain  existed  from  the 

'  Dreechfeld  (J.),  "  Family  predisposition  in  Locomotor  Ataxy ; "  '  Manchester 
and  Liverpool  Hospital  Reports,'  vol.  iv.,  1876,  p.  93. 
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onset  in  two  of  the  three,  the  movements  of  the  arms  were 
free  from  incoordination  after  a  dnration  of  nine  years  in  the 
one  and  fourteen  years  in  the  other,  and  there  was  neither 
nystagmus  nor  alteration  of  speech.  In  the  first  case,  after 
a  duration  of  twenty  years  it  is  stated  that  the  patient  was 
"unable  to  execute  any  finer  movements  with  his  arms,  or 
to  grasp  anything ; "  but  Dreschfeld,  in  describing  the  upper 
limbs,  says  "  the  movements  are  executed  without  any  inco- 
ordination." But  incoordination  in  the  uppers,  even  if  dis- 
tinctly present  at  such  a  late  stage,  is  quite  consistent  with 
Duchenne's  type,  whereas  every  writer  testifies  to  the  early 
occurrence  of  this  symptom  in  Friedreich's  disease.  The 
only  resemblance  is  that  five  members  of  the  same  family 
were  attacked,  but  it  is  far  better  to  keep  such  examples  by 
themselves,  calling  them  instances  of  family  ataxia  rather 
than  to  class  them  with  Friedreich's  disease. 

Again,  Jakubowitsch^  gives  the  following  account.  A  boy 
fet.  10  years,  after  suffering  six  months  from  symptoms  of 
pachymeningitis,  which  left  complete  central  deafness,  had 
neuralgic  pains  in  the  head,  between  the  shoulders  and  in  the 
knees,  and  at  the  same  time  weakness  of  the  legs  began  and 
the  gait  became  quite  ataxic.  The  lower  limbs  were  slightly 
atrophied,  and  the  muscular  power  of  both  arms  and  legs 
diminished  ;  he  could  only  walk  when  supported,  and  then 
ataxicly.  There  were  no  contractures.  In  reading  or  speaking 
the  boy  mixed  his  words,  stumbled  and  sometimes  left  out 
syllables.  The  patellar  reflex  were  absent  on  the  left, 
diminished  on  the  right  side.  The  muscular  sense  and  the 
electro-muscular  irritability  were  lowered.  The  presence  or 
absence  of  nystagmus  is  not  stated.  The  family  history  was 
healthy. 

The  author  records  it  as  an  example  of  classical  tabes 
in  a  child,  but  I  think  his  description  scarcely  permits  us 
to  say  more  than  that  there  was  some  paralysis  of  the  limbs, 
associated  with  incodrdination  in  the  movements  of  the  lower 
limbs  and  with  some  imperfection  of  speech.  Jakubowitsch 
glances  at  the  literature  of  locomotor  ataxy  in  children,  and 

>  Jakubowitsch  (W.),  "Tabes  dorsalis  im  Kiiuksalter  ;  "  '  Arcli.  fur  Kiiuler- 
heilk.'  1883,  xii.  p.  187. 


SYMPTOMATOLOGY   OF   FRlEDKEICirS   DISEASE.        161 

concludes  that,  omitting  Friedreich's  cases,  there  remain  pro- 
bably only  six  which  belong  to  Duchenne's  type,  viz.  those  of 
Du  Castel,  Bouchut,  Kellog,  Kahler  and  Pick,  and  Schmid. 
Now  the  symptoms  of  the  first  were  very  different  from 
those  of  tabes  and,  post-mortem,  a  pure  sclerosis  of  G oil's 
columns  was  proved.  Schmid's  and  Kellog's  appear  to  me 
rather  to  be  true  examples  of  Friedreich's  disease.  In  the 
case  related  by  Kahler  and  Pick,^  the  clinical  data  are  too 
scanty  for  classification,  and  the  autopsy  revealed  degenera- 
tion of  several  tracts  of  the  spinal  cord.  Bouchut's^  cases 
are  described  as  follows:  1.  A  boy,  11  years  old,  was  sud- 
denly seized  with  feebleness  in  the  uppers  and  lowers.  He 
walked  badly,  had  vague  pains  in  the  knees  and  prickings  in 
the  feet,  but  no  other  sensory  disturbances.  There  was  frontal 
headache,  weak  sight,  occasional  diplopia  and  temporary  stra- 
bismus; the  optic  discs  were  of  a  pale-rose  colour,  some- 
what flattened  and  veiled  by  the  congestion.  2.  A  girl,  aged 
14  years,  affected  for  two  years,  who  walked  slowly  and  with 
difficulty,  but  there  was  no  ataxia.  The  plantar  reflex  was 
gone,  but  there  was  no  sensory  disturbance  beyond  lancinating 
pains  in  the  lower  limbs  and  a  girdle  sensation.  There  was 
an  occasional  momentary  embarrassment  of  speech,  diplopia 
and  weak  sight,  also  an  excessive  hyperaemia  of  the  optic 
papillaj  with  a  slight  infiltration  of  the  retina.  We  should,  in 
truth,  be  fairly  credulous  if  on  such  descriptions  we  admitted 
the  existence  of  classical  locomotor  ataxia  in  childhood.  Nor 
is  there  much  more  satisfactory  evidence  to  be  adduced.  Of 
the  scattered  allusions  to  the  subject  none  can  be  deemed 
wholly  conclusive ;  nor  do  we  know  of  post-mortems  (other  than 
those  of  Friedreich's  disease)  made  on  children  who  during 
life  had  exhibited  symptoms  of  tabes  dorsalis.  In  Cruveilhier^ 
we  read  of  a  young  girl,  seized  with  amaurosis  and  paralysis, 
who  died  of  an  unknown  disease,  and  the  autopsy  revealed  a 
degeneration  of  the  posterior  columns. 


'  Kahler  und  Pick,  "  Ueber  combinirte  Systemerkrankungen  des  Riicken- 
marks  ; "  '  Arch.  f.  Psych.,'  Bd.  viii.,  p.  251,  1878. 

-  Bouchut,  "  Atasie  loc.  et  sclerose  des  cordons  post,  de  la  moelle  chcz  les 
enfants;  "  '  Gaz.  des  Hop.,'  1874.     No.  38,  p.  297. 

^  Cruveilhier, '  Auat.  Path.'  torn.  ii.  liv.  32.     Paris,  1835-1842. 
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Bradbury^  refers  to  a  youth,  set.  18  years,  where  ataxia 
followed  excessive  onanism ;  and  Henoch^  tells  of  a  boy  who, 
after  prolonged  irritation  of  the  genitals,  was  seized  with 
paresis  of  the  lower  limbs  ;  he  could  only  walk  with  help,  and 
then  his  gait  was  ataxic,  and  worse  in  the  dark.  There  was 
diminution  of  the  muscular  sensibility  and  lessened  activity 
of  the  sphincters.  He  quickly  recovered  when  put  under 
strict  surveillance. 

Such  cases,  while  throwing  but  little  light  on  the  question 
of  progressive  locomotor  ataxy  ever  occurring  before  puberty, 
illustrate  how  difficult  it  is  to  explain  the  phenomena  of 
ataxia.  Henoch's  case  may  be  assimilated  to  those  of  "  peri- 
pheral nerve  tabes,"  as  described  by  Dejerine,^  in  which,  with 
many  of  the  symptoms  of  locomotor  ataxy,  the  posterior 
columns  and  other  parts  of  the  cord  were  quite  healthy,  but 
the  cutaneous  nerves  showed  extreme  degenerative  changes. 
In  this  connection  the  following  case,  related  by  Kast,*  is 
important.  A  boy,  set.  14  years,  after  a  slight  throat  affection 
(probably  diphtheritic),  showed  disturbances  of  coordination 
in  the  movements  of  the  upper  limbs;  several  weeks  later, 
static  ataxia  in  the  legs;  finally  he  could  not  stand,  though 
individual  movements  were  intact.  Marked  diminution  of 
sensation  in  all  its  varieties  was  proved,  also  delay  in  pain 
conduction.  The  patellar  reflex  was  absent;  the  interossei 
and  the  muscles  of  the  tongue  were  atrophied.  Finally, 
bulbar  symptoms  appeared,  and  death  from  pneumonia  took 
place  nine  months  after  the  appearance  of  the  first  symptoms. 
At  the  post-mortem  examination  the  medulla  and  cord 
were  healthy,  but  there  was  a  striking  degeneration  of  the 
peripheral  nerves  and  of  the  hypoglossi  and  recurrent 
laryngeals. 

I3ut  close  as  is  the  apparent  relationship  between  Friedreich's 
disease  and  progressive  locomotor  ataxy,  that  between  the 
former  and  cerebro-spinal  sclerosis  appears  to  be  still  closer. 

>  Bradbury,  '  Brit.  Med.  Journ.,'  1871,  p.  565. 

•  Henoch,  "  Atactische  Symptome  durcli  Genitalreizung  bei  einem  sieben- 
jahrigen  Knaben;  "  'Wien.  Med.  Bl.,'  1880,  Nro.  12,  292. 

'  De'je'rine, '  La  France  me'dicale,'  30th  Oct.  1883. 

*  Kast,  "  Zur  pathologisohen  Anatomie  der  subaeuten  Ataxia ;  "  '  Arch,  fiir 
rsych.,'  Band  xvi.,  1885,  p.  865. 
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In  both  we  meet  with  imperfection  of  speech,  nystagmus  and 
tremor,  unassociated  as  a  rule  with  either  sensory  disorders, 
trophic  disturbance  or  weakness  of  the  si)hincters.  An  analysis 
of  the  published  cases  of  disseminated  sclerosis  in  children, 
brings  out  the  following  differences.  As  a  rule  sclerosis  in 
patches  begins  at  an  earlier  age,  the  mean  being  from  three 
to  four  years.  Incoordination  is  the  main  motor  symptom  in 
the  one  disease,  tremor  in  the  other ;  the  gait  usually  ataxic 
in  Friedreich's  disease  is  spastic  in  disseminated  sclerosis  ; 
the  tendon  reflexes  absent  in  the  former  are  increased  in  the 
latter;  nystagmus  is  commonly  a  more  prominent  symptom 
in  sclerosis  in  patches,  and  strabismus  while  observed  in  half 
the  cases  is  very  rare  in  Friedreich's  disease ;  cerebral 
disturbance  is  mostly  absent  in  the  latter,  and  apoplectiform 
seizures  are  almost  unknown.  But  considering  the  various 
groupings  of  positive  and  negative  symptoms  that  have  been 
encountered  in  sclerosis  in  patches,  the  absence  for  example 
of  nystagmus  or  of  typical  speech  disturbance,  or  of  tremor  on 
voluntary  movement,  even  the  j)resence  of  lightning  pains  and 
an  ataxic  gait ;  taking  into  account,  too,  the  manifold  manifes- 
tations of  cases  regarded  as  examples  of  Friedreich's  disease, 
one  is  tempted  to  throw  all  cases  of  the  two  diseases  into  one 
great  group,  thereby  making  the  definition  of  disseminated 
sclerosis  sufficiently  wide  to  embrace  not  only  cases  where  the 
lesions  are  irregularly  distributed  through  the  brain  and 
spinal  cord,  but  also  those  in  which  certain  tracts  in  the  cord 
are  supposed  to  be  more  systematically  affected.  But  on  the 
the  other  hand,  whatever  may  be  the  exact  pathology  of 
Friedreich's  disease,  and  while  recognising  the  transitional 
forms  that  seem  to  take  one  in  a  natural  sequence  to 
locomotor  ataxia  on  the  one  side  and  to  disseminated  sclerosis 
on  the  other,  one  must  admit  the  striking  clinical  differences 
between  typical  instances  of  the  three  diseases ;  and  so  it  is 
perhaps  better,  with  our  present  scanty  stock  of  information 
on  the  pathology  of  "  systematic  "  and  "  diffuse "  diseases  of 
the  spinal  cord,  to  narrow  rather  than  enlarge  the  groups  of 
cases  embraced  by  supposed  different  diseases,  to  classify 
anomalies  by  themselves  for  a  time  rather  than  to  include 
them  with  typical  standards. 

M  2 
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Of  clinical  affinities  with  disseminated  sclerosis,  we  may 
mention  Seeligmiiller's^  cases.  They  relate  to  two  brothers 
and  their  sister,  whose  parents  were  first  cousins,  and  whose 
mother  and  maternal  aunt  were  highly  neurotic,  and  the 
maternal  great-grandmother  is  said  to  have  had  club-feet. 
In  the  younger  brother  the  symptoms  began  about  puberty, 
and  when  seen,  aged  2G  years,  there  was  static  and  dynamic 
ataxia  of  the  lower  limbs,  and  slight  incoordination  of  the 
uppers.  The  patellar  reflex  was  unusually  active,  but  the 
plantar  absent.  When  standing  with  his  feet  close  together, 
muscular  tremors  of  the  legs  were  noticed,  and  marked 
quiverings  of  the  tendons  at  the  ankles,  also  tremors  of  the 
face  when  in  certain  positions,  and  fibrillary  contractions  of 
the  protruded  tongue.  The  speech  was  normal ;  there  was 
nystagmus,  and  lateral  curvature  of  the  spine.  The  other 
brother  was  affected  in  a  similar  manner,  having  slight 
strabismus,  commencing  nystagmus ;  tremor  of  the  tongue  ; 
lordosis  ;  an  ataxic  gait,  but  the  arms  were  normal.  The 
patellar  reflex  was  lively,  the  plantar  absent.  The  speech  was 
peculiar,  rapid,  and  confused,  there  being  rather  an  ataxia  of 
thoughts  than  of  words.  Both  brothers  were  dreamy  and 
forgetful,  and  the  younger  brother  was  also  subject  to  inverted 
sexual  passions.  In  both  the  sphincters  were  uncertain ;  in 
neither  were  there  sensory  disturbances,  paralysis,  or  contrac- 
tures. The  sister,  21  years  old,  sufi'ered  from  nervousness,  and 
it  was  stated  that  she  could  not  walk  in  a  straight  line. 
According  to  Seeligmiiller  they  are  unusual  cases  of  Fried- 
reich's disease,  but  the  presence  of  tremor  in  connection  with 
exaggeration  of  the  knee-jerk  and  nystagmus  is,  I  think,  a 
strong  reason  for  drawing  them  closer  to  sclerosis  in  patches. 
The  symptoms  of  the  following  patient  may  in  some  respects 
be  regarded  as  complementary  to  those  just  related,  for  while 
in  the  latter,  there  was  an  association  of  incodrdination  of 
movement  with  increase  of  knee-jerk,  in  the  former  we  see 
abolition  of  the  knee-jerk  in  a  child  who  otherwise  presents 
the  most  characteristic  signs  of  disseminated  sclerosis. 

Case  III. — Eose  T.  came  to  Dr.  Boss's  out-patient  depart- 

'  Seeligmiiller,  "  Hereditare  Ataxic  mit  Nystagmus ;  "  '  Arch.  f.  Psycli.'  Bd.  x. 
S.  222,  1880. 
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niont  in  January  1880,  and  he  with  his  usual  generosity 
transferred  her  to  my  care  at  the  Clinical  Hospital.  I  obtained 
the  following  history  from  her  mother.  There  are  two  younger 
children,  both  quite  well.  The  child's  parents  are  in  good 
health,  but  the  father  had  "  fits  "  between  23  and  25  years  of 
age.  His  father  and  grandparents  are  alive  and  well ;  his 
mother  died  of  a  stroke  aged  58  years.  The  child's  maternal 
grandmother  suffers  from  "  cancer  of  the  womb  ;  "  the  maternal 
grandfather  and  the  great-grandparents  are  still  living.  The 
uncles  and  aunts  on  both  sides  are  free  from  disease.  Kose 
was  a  full-time  baby,  instruments  were  used,  but  without 
injury.  She  was  suckled  till  10  months  old,  was  quite  well 
and  sensible,  and  began  to  walk  and  talk  before  a  year  old. 
She  walked  up  to  two  years  of  age,  then  one  morning  she  was 
found  to  be  paralysed  down  the  right  side,  the  face  being 
affected  as  well  as  the  limbs ;  this  paralysis  lasted  more  than 
three  months.  Last  November  she  had  convulsions,  and  was 
in  them  from  Saturday  to  Monday  ;  she  could  not  speak  after 
the  fits,  and  the  eyes  "  worked "  as  they  do  now,  and  the 
mother  thinks  they  "  worked  "  a  little  before  the  fits  at  times ; 
there  has  been  twitching  of  the  hands  since  the  age  of  two 
years,  which  has  got  worse  during  the  last  six  months,  and  for 
about  the  same  period  there  has  been  loss  of  control  over  the 
bladder  and  rectum.  When  two  years  old,  she  was  under  the 
care  of  Dr.  Hutton,  at  the  Children's  Hospital,  Pendlebury,  to 
whom  I  am  indebted  for  the  following  note. 

"  January  26,  1884. — The  muscles  of  the  legs  are  a  trifle 
soft,  no  obvious  wasting.  Both  legs  and  thighs  are  equal  in 
length  and  circumference.  Can  stand,  but  walks  as  if  weak 
and  as  though  she  did  not  know  how  to  walk.  Eeflexes  very 
slight,  no  ankle-clonus,  no  squint,  no  facial  paralysis,  no 
obvious  paralysis  of  arms.  The  muscles  of  the  lower  limbs 
react  fairly  well  to  the  interrupted  current.  March  25. 
Under  the  use  of  massage  and  the  interrupted  current,  the 
legs  have  improved  considerably,  can  now  stand  and  walk  a 
few  steps  with  assistance.     Can  speak  better." 

The  child's  condition  at  the  beginning  of  this  year,  then  4^ 
years  old,  I  found  to  be  as  follows — A  small  child,  with  bright 
face,  very  rapid  oscillations  of  the  eyeballs,  chiefly  horizontal, 


16(3  A   CONTRIBUTION   TO   THE 

occasionally  rotatory,  but  never  purely  vertical ;  about  140 
per  minute  counting  in  one  direction ;  the  nystagmus  ceases 
during  sleep.  Pupils  and  optic  discs  normal.  The  head  of 
fair  shape  measures  19  inches  in  circumference,  the  frontal 
ridge  is  unduly  prominent.  She  recognises  her  mother; 
occasionally  asks  for  a  drink ;  says  her  name  correctly  when 
asked,  but  enunciation  is  very  indistinct  and  "  scanning ; "  seems 
to  understand  what  is  said  to  her,  and  can  name  objects  held 
up  to  her;  utters  piercing  shrieks  from  time  to  time.  Is 
unable  to  raise  herself  to  the  sitting  posture,  but  when 
partly  propped  up  can  raise  herself  a  little,  can  turn  her  head 
from  side  to  side,  and  raise  it  from  the  pillow  to  look  through 
the  window,  but  when  she  is  held  up,  the  head  is  very  apt  to 
fall  forward.  The  head  is  not  affected  with  tremor,  but  the 
limbs  shake  violently  when  making  voluntary  movements. 
The  arms  are  semiflexed  and  pronated,  and  require  some  force 
to  straighten  them.  When  attempting  to  grasp,  the  fingers 
are  widely  separated,  the  first  phalanges  hyperextended,  and 
the  object  is  clutched  violently,  and  there  appears  to  be  a 
difficulty  in  relaxing  the  grasp  ;  the  movement  is  accompanied 
by  violent  tremor.  When  trying  to  scratch  the  head,  the 
nand  is  lifted  with  much  effort  and  shaking.  The  lower  limbs 
lie  on  the  bed  in  rigid  extension,  the  popliteal  spaces 
obliterated,  and  the  tendo  Achillis  on  the  stretch.  There  is 
slio-ht  inversion  of  the  feet,  and  marked  dorsal  flexion  of  the 
great  toes,  and  to  a  less  degree  of  the  other  toes,  while  the 
terminal  phalanges  are  slightly  flexed ;  the  thighs  are  in  close 
contact,  the  adductors  being  quite  rigid.  When  the  thighs 
are  grasped  and  drawn  up,  a  coarse  tremor  affects  the  legs, 
more  noticeable  with  the  right  than  the  left,  the  former  is  also 
a  trifle  stiffer  than  the  latter.  There  is  no  muscular  wasting, 
and  the  limbs  are  symmetrical,  there  being  no  difference  in 
the  measurement  of  the  two  sides.  W^hen  held  up  erect  the 
lower  limbs  are  rigidly  extended  and  adducted,  the  tips  of  the 
toes  just  touching  the  ground ;  her  height  then  taken  is  35 
inches.  Cutaneous  sensibility  is  normal.  None  of  the  super- 
ficial reflexes  can  be  got,  and  the  knee,  elbow,  and  radial 
reflexes  are  completely  absent.  The  special  senses,  so  far  as 
can  be  ascertained,  are  normal.      Swallowing  appears  to  be 
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imperfect,  there  is  much  noise  and  gulping  in  the  performance, 
and  a  great  deal  of  the  milk  food  is  spluttered  out  of  the 
mouth.  The  chest  is  22  inches  in  girth,  the  ribs  are  slightly- 
beaded,  the  spine  is  straight.  No  signs  of  disease  can  be  found 
in  the  organs  of  the  chest  and  abdomen.  Eespiration  is  rather 
jerky.  I  visited  the  child  at  home  a  few  days  ago  (June  4th), 
and  found  her  greatly  wasted,  but  otherwise  she  presented  the 
same  symptoms,  the  limbs,  however,  were  stiffer,  and  I  was 
unable  to  straighten  the  tightly-flexed  elbows ;  the  knee-jerk 
could  not  be  elicited  ;  and  I  should  add,  that  when  the  patient 
was  in  the  hospital,  repeated  trials  were  made  in  various 
positions  and  by  diiBferent  observers,  but  no  suspicion  of  knee- 
jerk  was  ever  obtained. 

The  association  of  spastic  contractures  with  loss  of  the 
patellar  reflex,  seems  to  me  very  curious ;  the  former  indicates 
disease  of  the  lateral,  the  -latter  points  to  a  lesion  in  the  outer 
half  of  the  posterior  columns  of  the  cord  in  the  lumbar  region  ; 
but,  as  Westphal  has  proved,  in  combined  disease  of  the 
posterior  and  lateral  columns,  rigidity,  spastic  contractures, 
and  loss  of  the  tendon  reflexes  do  not  appear  if  the  disease  of 
the  posterior  columns  reaches  down  to  the  lumbar  region  and 
involves  the  posterior  root  zone,  and  Ormerod^  in  his  analysis 
of  other  cases  finds  this  rule  to  hold.  I  notice,  however,  in  his 
abstract  of  Schultze's  second  case,  that  there  was  "  paralysis  of 
lower  limbs  with  rigidity  (flexion  of  knees  and  thighs,  with 
adduction  of  thighs)  ;  absence  of  patellar  tendon  reflex  and 
ankle-clonus  ;  "  and  post-mortem  "  fibrillar  degeneration  "  of 
the  posterior  columns  in  their  whole  length  together  with 
extensive  sclerosis  of  the  lateral  columns.  Westphal,^  too, 
with  the  testimony  of  another  case  of  posterior  sclerosis  com- 
bined with  disseminated  sclerosis  of  other  parts,  extends  his 
dictum  by  saying  that  even  when  there  is  bilateral  rigidity  of 
the  quadriceps  femoris,  the  knee-jerk  is  absent  if  the  disease  of 
the  posterior  columns  reaches  down  to  the  lumbar  region. 

The  last  cases  to  be  related  are  also  of  much  interest ;  they 

'  Ormerod,  J.  A.,  "  On  the  combination  of  lateral  and  posterior  sclerosis  in  the 
spinal  cord ;  "  '  Bkain,'  Vol.  VIII.  p,  110. 

^  Westphal,  C,  "Ueber  strangformige  Degenerataon  der  Hiuterstrauge  mit 
gleicbzeitiger  fleckweiser  Degeneration  des  Riickenmarks ;  "  'Arch.  f.  Psych.' 
1879,  ix.  Baud  (xxv.  p.  389-412). 
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approximate  closely  to  Friedreich's  type,  and  might  have 
been  included  in  our  analysis,  but  are  described  separately 
on  account  of  certain  peculiarities,  the  chief  of  which  are  :  the 
absence  of  an  ataxic  gait,  the  early  onset  in  the  girl  of  an 
atrophic  paralysis,  and  the  freedom  from  like  disease  of  other 
members  of  the  families  to  which  the  children  respectively 
belong.  For  many  of  the  observations  I  have  to  thank  Drs. 
Thorburn  and  Jones,  late  house-surgeons  to  the  Clinical 
Hospital. 

Case  IV. — John  W.,  now  aged  16  years,  has  been  under 
observation  for  nearly  two  years.  His  mother  brought  him  to 
the  Clinical  Hospital  in  June,  1884,  for  pains  in  the  sides  and 
legs,  and  for  a  shaking  of  the  body ;  she  said  that  he  was  quite 
well  till  seven  years  old,  when  he  had  scarlet  fever  and  measles ; 
a  year  later  he  had  a  severe  fall,  cutting  the  back  of  his  head 
badly.  About  this  time  the  present  symptoms  began  to 
appear,  but  the  mother  is  uncertain  whether  after  the  scarlet 
fever  and  measles,  or  not  till  after  the  fall.  It  was  first 
noticed  that  he  stooped,  and  that  his  walking  was  stumbling 
and  shaky — "  he  would  knock  against  any  one  walking  by  his 
side."  He  could  not  go  upstairs  without  sticking  to  the 
banister.  He  suffered  for  some  time  from  incontinence  of 
urine.  For  the  last  three  or  four  years  there  has  been  shaking 
of  the  body,  his  speech  has  been  indistinct,  and  his  temper 
more  irritable. 

There  are  five  other  children  living,  all  quite  well.  One 
child  died  of  croup,  another  was  still-born.  The  boy's  mother 
had  rheumatic  fever  when  a  girl,  but  is  now  quite  healthy. 
The  father  died  of  consumption,  aged  34,  and  his  brother 
also  at  about  the  same  age.  Other  relatives  on  both  sides 
healthy.  No  history  of  nervous  diseases,  or  of  alcoholism,  or 
of  any  peculiarity  in  walking.  When  admitted  to  the  hospital 
in  July,  1884,  he  complained  of  shooting  pains  which  started 
near  the  left  axilla,  passed  across  the  abdomen,  and  then  went 
down  both  legs  to  the  toes.  He  had  attacks  of  these  pains 
several  times  a  day,  and  said  that  he  had  had  them  for  some 
years,  and  also  a  tight  feeling  round  the  waist. 

Present  Condition. — The  boy  is  fairly  grown,  being  4ft.  9in. 
in   height.     He   has   a   stolid    but   pleasant   expression ;    his 
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cheeks  are  red  and  show  slight  venous  injection.  A  fine  jerky 
tremor  affects  the  head,  the  body  and  the  limbs,  when  these 
parts  are  unsupported.  Thus  the  outstretched  arms  soon 
begin  to  oscillate ;  he  can,  however,  seize  a  glass  of  water  and 
carry  it  to  his  lips  without  any  perceptible  increase  of  the 
tremor.  When  standing,  the  feet  are  a  little  apart,  and  the 
hands  hang  down  in  front  of  the  body,  the  head  being  poked 
forwards  and  the  shoulders  rounded ;  the  balance  is  not  easily 
maintained,  and  the  tendons  of  the  extensor  longus  digitorum 
and  of  the  extensor  proprius  poUicis  are  in  constant  action 
jerking  up  the  toes.  With  his  feet  close  together  he  stands 
with  some  difficulty,  and  when  the  eyes  are  closed  he  totters 
and  falls.  He  cannot  balance  himself  on  his  toes,  but  leaning 
back  does  not  so  easily  upset  him. 

There  is  much  lordosis,  the  dorsal  and  lumbar  spinal  curves 
being  much  increased ;  a  plumb-line  let  fall  from  the  sixth 
dorsal  spine,  the  most  prominent  part  of  the  rounded  back, 
falls  half-an-inch  behind  the  lower  end  of  the  sacrum  and  2^ 
inches  behind  the  most  incurved  part  of  the  lumbar  region. 
No  wasting  of  the  muscles  of  the  back  or  limbs  can  be 
detected,  and  there  is  apparently  no  loss  of  power;  when 
lying  on  his  back  on  the  floor,  with  his  arms  folded  across 
his  chest,  he  can  raise  himself  to  the  sitting  posture.  The 
grasp  of  each  hand  is  good.  As  to  the  lower  limbs  there  is 
slight  knock-knee,  the  calves  are  of  normal  size,  and  the 
movements  at  the  various  joints  are  performed  with  strength, 
with  one  exception,  namely,  flexion  at  the  ankle-joint ;  this 
movement  is  very  limited,  and  during  the  attempt  there  is 
violent  dorsal  flexion  of  the  toes,  especially  of  the  great  toe. 
The  feet  are  remarkable — the  plantar  arch  is  greatly  increased, 
and  the  base  of  the  first  metatarsal  bone  and  the  internal 
cuneiform  bone  form  a  prominent  rounded  swelling,  from  the 
top  of  which  a  slight  ridge  can  be  felt,  passing  downwards 
and  outwards  across  the  dorsum  of  the  foot,  between  this 
ridge  and  the  toes  there  is  a  deep  hollow,  to  which  the 
hyperextended  first  phalanges  form  an  almost  perpendicular 
boundary ;  the  other  phalanges  are  flexed.  When  standing 
the  foot  rests  on  the  hardened  and  prominent  balls  of  the  toes 
and  on  the  heel,  no  other  part  of  the  sole  touching  the  ground, 
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the  toes  (livor<^iu^  from  it  at  an  angle  of  quite  45°,  and 
beneath  the  plantar  arch  the  fingers  can  be  passed  nearly  to 
the  outer  border.  In  walking  there  is  a  good  deal  of  general 
unsteadiness  and  swaying ;  the  gait  does  not  conform  to  either 
the  ataxic  or  the  spastic  type,  the  balls  of  the  toes  rub  against 
the  ground  and  sometimes  trip  him  up,  and  the  feet  are  put 
down  heavily,  and  the  toes  are  constantly  being  jerked  up 
into  extreme  extension  (dorsal  flexion).  He  leans  forward  and 
walks  quickly,  the  pace  increasing  as  if  to  preserve  the  balance, 
which  seems  to  be  in  constant  danger  owing  to  his  getting  too 
far  forward  over  his  toes.  He  can  walk  in  a  straight  line  and 
'fairly  well  with  his  eyes  shut,  though  with  much  swaying.  No 
distinct  loss  of  sensation  is  detectable,  yet  at  the  back  of  the 
lower  part  of  the  thigh  and  behind  the  knee  a  slight  touch  is 
not  always  perceived  as  well  as  might  be  expected.  No  woolly 
or  other  abnormal  sensations  are  experienced  by  contact  of  the 
soles  of  the  feet  with  the  ground  in  walking.  The  muscular 
sense  is  normal.  Picking  up  a  pin  brings  out  a  want  of 
coordination  in  the  movements  of  the  fingers.  The  muscles 
of  the  lower  limbs  while  responding  readily  to  faradism  show 
qualitative  alterations  to  galvanism,  acc  being  obtained  with 
a  less  current  than  kcc.  As  to  the  reflexes  the  knee-jerk  is 
completely  absent  on  both  sides,  and  the  superficial  with  the 
exception  of  the  plantar  are  somewhat  sluggish ;  indeed,  when 
first  examined,  it  was  impossible  to  obtain  the  cremasteric  ;  a 
week  or  two  later  this  was  obtained,  but  was  less  active  than  in 
health.  The  special  senses  are  normal,  there  is  no  hemiopia 
and  no  colour-blindness,  memory  and  intelligence  are  good,  he 
can  read,  write,  and  do  mental  arithmetic.  Slight  horizontal 
nystagmus  is  seen  after  a  sudden  movement  of  the  eyeballs. 
The  pupils  are  active  :  the  optic  discs,  though  paler  than 
usual,  are  not  diseased.  The  tongue  is  protruded  straight, 
and  there  is  a  fine  oscillation  of  its  fibres.  The  speech  is  slow 
and  slightly  syllabic.  The  lungs,  heart  and  abdominal  viscera 
appear  quite  healthy,  and  the  urine  gives  normal  reactions. 

During  the  boy's  stay  in  the  hospital,  and  afterwards  when 
attending  as  an  out-patient,  various  modes  of  treatment  were 
tried  but  without  the  slightest  effect  on  his  condition.  He 
was  carefully  re-examined  in  August,  1885,  but  no  change  was 
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observed.  To  make  quite  sure  of  the  electrical  reactions,  I 
took  the  patient  to  Dr.  Dixon  ]\[ann,  who  very  kindly  went 
over  the  muscles  with  me  several  times,  and  we  assured  our- 
selves that  those  of  the  lower  limbs  undoubtedly  presented  the 
partial  reaction  of  degeneration.  Thus  with  the  galvanic 
current  the  quadriceps  contracted  at  the  anodal  closure  to  4*5 
milliamperes,  but  kco  required  12  milliamperes,  and  the 
tibialis  anticus  required  10  milliamperes  for  the  kcc,  but 
only  six  for  the  acc.  Much  difficulty  was  experienced  in 
the  examination  owing  to  the  involuntary  jerkings,  not  only 
of  the  muscle  investigated,  but  of  groups  of  muscles. 

When  last  seen  in  April  this  year,  patient  was  much  the 
same ;  he  said  he  was  still  subject  to  occasional  darting  pains 
in  the  lower  limbs ;  he  was  able  to  walk  quite  as  well  as,  if 
not  better  than,  two  years  ago. 

Case  V. — Jane  R.,  aet.  12  years,  kindly  sent  to  me  by 
Dr.  Eoss,  was  taken  into  hospital  in  August  1885,  when  the 
following  notes  were  taken.  Patient  is  a  delicate-lookinof  thin 
girl,  with  a  bright  intelligent  face.  Height  4  ft.  3  in. ;  weight 
51  lbs.  Temperature  normal.  She  is  free  from  pain.  Can 
sit  up  in  bed  without  help,  but  does  so  unsteadily,  and  there 
is  distinct  oscillation  of  the  unsupported  head  and  trunk,  and 
if,  when  sitting  up  she  puts  her  head  back,  slight  jerky 
movements  are  observed.  The  stretched-out  arms  exhibit  slight 
oscillatory  movements.  The  hands  opened  as  much  as 
possible  tend  to  assume  the  claw  shape,  the  first  phalanges 
being  hyperextended,  while  the  other  phalanges  remain 
slightly  bent,  and  cannot  by  the  greatest  effort  be  fully 
straightened ;  the  extensor  tendons  stand  out  over  the 
knuckles,  leaving  deep  hollows  between  them.  Complicated 
movements  are  clumsily  performed ;  unbuttoning  the  dress  is 
difficult,  and  she  can  only  thread  a  needle  by  resting  one 
hand  on  the  other,  and  steadying  her  arms  against  her  sides. 
Both  upper  and  lower  limbs  are  thin  and  poorly  nourished.  The 
feet  are  much  arched,  and  closely  resemble  those  of  Case  IV., 
but  the  internal. cuneiform  bone  is  less  prominent,  the  head  of 
the  scaphoid  more  so,  and  to  it  the  stretched  tendon  of  the 
tibialis  posticus  is  seen  passing.  The  extension  of  the  feet  at 
the  ankle-joint,  their  general  shape,  and  the  extreme  dorsal 
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flexion  of  the  great  toes  are  well  seen  in  tlie  photograph,  kindly 
taken  for  me  by  my  friend  Mr.  A.  W.  Ilunton.  With  a  little 
force  the  great  toes  can  be  straightened,  and  also  the  arch  of 
the  foot  to  a  slight  extent.  A  thick  web  joins  the  second  and 
third  toes  of  each  foot  for  about  three-fourths  of  their  length ; 
the  third  and  fourth  fingers  are  also  slightly  webbed.  Flexion 
of  tlio  ankle  is  a  very  weak  movement.  Patient  cannot  stand 
erect  without  assistance ;  she  can,  however,  for  a  few  seconds, 
with  the  feet  wide  apart,  and  when  leaning  forward,  and  even 
in  that  posture,  the  balance  is  very  insecure  as  evidenced  by 
the  great  quivering  of  the  tendons  over  the  front  of  the  ankle 
and  on  the  dorsum  of  the  foot.     When  supported  she  walks  in 


a  waddling,  tottering  fashion,  and  owing  to  the  dropping  of  the 
feet,  the  legs  are  lifted  high  to  clear  the  ground,  the  balls  of 
the  toes,  however,  often  scrape  the  floor,  and  the  feet  are  apt  to 
stumble  over  one  another ;  as  the  foot  rests  on  the  ground,  the 
great  toe  is  also  in  contact  with  it,  but  is  quickly  jerked  up 
just  before  the  foot  is  raised.  Walking  is  accompanied  by 
much  swaying  of  the  head  and  body,  and  the  girl  is  very  soon 
tired.  The  spine  shows  a  marked  lateral  curvature  to  the  left, 
the  greatest  convexity  being  opposite  the  angle  of  the  left 
scapula;  there  is  also  a  tendency  to  lordosis.  Cutaneous 
sensibility  appears  normal.  As  regards  the  muscular  sense, 
she  is  unable  with  covered  eyes  to  touch  accurately  a  prescribed 
spot  on  the  face,  nor  does  she  always  make  correct  statements 
as  to  the  relative  position  of  her  legs  in  bed,  nor  does  she  seem 
so  able  as  a  healthy  child  to  appreciate  differences  between 
weights  tied  to  the  feet.     The  superficial  reflexes  are  normal, 
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tlie  knee-jerks  quite  lost.  I  am  again  indebted  to  Dr.  Dixon 
IMann  for  much,  help  in  the  electrical  examination.  He  found 
the  partial  reaction  of  degeneration  in  the  muscles  of  both 
arms  and  legs ;  thus,  with  tlie  galvanic  current,  the  flexors  of 
the  forearm  showed  a  contraction  at  the  anode  when  the 
galvanometer  stood  at  2  milliamperes,  but  not  at  the  kathode 
till  a  deflection  of  3  •  5  milliamperes,  and  in  all  the  muscles  of 
the  lower  limbs  the  anodic  closure  contraction  was  also  much 
earlier  obtained  than  the  kathodic.  Nothing  wrong  was  found 
with  the  special  senses,  the  intelligence,  pupils,  or  optic  discs. 
Slight  lateral  tension  nystagmus  was  observed,  and  also  an 
occasional  external  strabismus  of  the  right  eye.  The  tongue  was 
steady,  the  speech  drawling,  monotonous  and  indistinct.  A 
loud  systolic  murmur  was  heard  over  the  cardiac  area,  of 
maximum  intensity  at  the  pulmonary  cartilage  ;  there  was  no 
evidence  of  disease  in  the  remaining  viscera. 

The  mother  states  that  Jane  was  a  full-time  baby,  and 
healthy  up  to  7  years  of  age,  when  it  was  noticed  that  she 
dragged  on  her  right  side,  leaning  towards  it  in  walking ; 
about  the  same  time  or  soon  after  her  arms  became  afiected, 
"  her  hands  shook  in  writing,  and  things  dropped  out  of  them." 
Her  walking  became  worse,  and  for  the  last  three  or  four  years 
she  has  been  unable  to  walk  without  help.  She  began  to 
stammer  and  speak  badly  about  one  year  ago,  but  never  used 
wrong  words.  She  was  in  the  third  standard  when  taken  away 
from  school  three  years  ago.  Her  mother  cannot  think  of  any 
cause  for  the  present  disease  ;  the  girl  never  had  a  fall,  or  any 
previous  illness,  and  was  never  wet  through.  No  other 
member  of  the  family  is  afflicted  in  a  similar  way  ;  one  of  her 
brothers  is  a  complete  cripple  from  infantile  paralysis,  but 
with  this  exception  the  family  on  both  father's  and  mother's 
side  is  free  from  nervous  diseases. 

The  known  pathology  of  such  cases  as  the  five  here  related 
is  too  limited  to  enable  one  to  formulate  any  definite  conclu- 
sions ;  but  possibly  they  suggest,  when  viewed  in  contrast  with 
classical  ataxy,  and  other  chronic  nervous  diseases  of  mature 
life,  that  there  is  a  greater  tendency  in  the  child  than  in  the 
adult   for   a  lesion,  having  started  in  some  poorly-developed 
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tract  of  the  spinal  cord,  to  spread  with  greater  speed  to  other 
parts,  that  we  may  have  here  a  fragment  of  a  more  general 
pathological  law  applicable  to  the  two  periods  of  life. 
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ON  SOME  OF  THE  RAEER  FORMS  OF  MUSCUIAR 
AT]10PTTTES. 

BY    J.    DRESCHFELD,  M.D,,  F.R.C.P., 

Professor  of  Patliology,  Victoria  TJnivcrsittj ;  Vhysieian  to  the  Royal 
Infirmary,  Manchester. 

{Contmned  from  page  190,  Jidij,  1885.) 

Case  V. 

L.  B.,  ret.  55,  married,  housekeeper,  was  admitted  into  the 
Infirmary  on  July  20th,  1883,  and  gave  the  following  history : 
She  had  been  well  till  twelve  months  before  admission,  when 
she  began  to  experience  a  weakness  in  her  ankles,  with 
"  twitching  sensations,"  the  feet  also  became  numb,  and  from 
time  to  time  she  noticed  slight  swelling  and  redness  of  the 
top  of  each  foot ;  the  weakness  increased,  and  she  was  at  last 
obliged  to  lie  up  ;  about  two  months  before  admission,  when 
trying  to  walk,  she  fell ;  very  soon  after  this  her  hands  became 
weaker  and  thinner,  and  in  the  course  of  four  weeks  she 
completely  lost  the  use  of  them. 

On  admission  the  patient  was  found  to  be  a  person  of 
middle  stature  and  healthy  looking ;  her  face,  trunk,  and 
upper  arms  were  very  fairly  nourished,  but  the  hands  and  fore- 
arms were  very  markedly  atrophied.  The  digestive,  circulatory 
and  respiratory  systems  were  normal ;  bladder  and  rectum 
unaffected.  The  nervous  system  was  the  only  one  which 
showed  marked  changes. 

The  patient  was  unable  to  walk  or  stand ;  the  hands  and 
forearms,  besides  being  atropliied  were  paralysed ;  the  move- 
ments of  the  shoulder  were  somewhat  limited ;  those  of  neck 
and  head  were  perfectly  free. 

Lower  extremities :  the  muscles,  botli  of  the  right  and  left 
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leg  showed  some  atro})liy  iuid  WAt  ll;ibl)y ;  the  patient  was 
unable  to  perform  any  movement  with  the  toes  or  feet ;  tlio 
muscles  of  the  thighs  were  less  wasted,  and  the  patient  was  just 
able  to  flex  and  extend  the  knee  slightly,  and  also  the  hip  ;  she 
was  able  also  to  abduct  and  adduct  tlie  leg  sliglitly ;  she  was 
not  able  to  move  from  the  recumbent  posture  without  assistance. 
There  was  some  slight  swelling  of  the  dorsum  of  the  foot. 
There  was  marked  anaesthesia  of  the  soles  of  the  feet  and  of 
anterior  and  inner  part  of  both  legs,  more  marked  on  the 
left  than  on  the  right  side ;  the  sense  for  pain  and  the  sense 
for  temperature  were  much  diminished  on  the  inner  side  of 
both  legs ;  the  thighs  showed  no  ana3sthesia,  but  on  the 
contrary  seemed  rather  hyperaesthetic  and  sensitive  to  pain, 
and  differences  of  temperature  were  at  once  perceived  in 
any  part  of  either  thigh. 

The    superficial    reflexes   were    diminished   and   the   deep 
reflexes  entirely  absent. 


Measukements  : 

Right. 

Left. 

Calf       ..      .. 

lOf  inch. 

10|  inch, 

Iiistep    . . 

8i     „ 

8i     „ 

Middle  of  thigh 

15       „ 

14*     „ 

The  electric  reactions  of  the  muscles  were  tried  several 
times,  and  it  was  found  that  the  calf-muscles,  the  peronei  and 
the  extensors  long,  digit,  were  only  made  to  contract  with 
very  strong  faradic  currents,  whilst  with  the  galvanic  current 
they  showed  A  C  C  >  K  C  C. 

Upper  extremities  :  there  was  very  marked  atrophy  of  the 
interossei  muscles  and  the  muscles  of  the  thenar  and  hypo- 
thenar  eminences,  with  complete  loss  of  power ;  the  fingers  were 
in  a  slightly  flexed  position,  the  patient  was  unable  to  flex  them 
further  or  to  extend  them  ;  she  was  likewise  unable  to  flex  or 
extend  the  wrist  of  either  side,  the  muscles  of  each  forearm  were 
flaccid  and  atrophied,  and  pronation  as  well  as  supination  was 
impossible  ;  flexion  and  extension  of  the  elbow,  though  much 
impaired,  could  be  carried  out.  The  shoulder  muscles  appeared 
well  nourished,  and  on  the  right  side  all  the  movements  were 
fairly  normal,  on  the  left  side  abduction  of  the  humerus  was 
impaired. 

N  2 
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There  was  some  aiioostliGsia  both  in  the  palm  anrl  back  of 
each  hand,  with  marked  hjss  for  pain,  whilst  the  sense  for 
temperature  seemed  intact.  On  the  forearm  and  arm  sensa- 
tion was  normal,  except  over  some  few  patches  on  the  inner 
side,  where  the  skin  appeared  hyperiesthetic,  the  sense  for 
pain  and  for  thermal  differences  appeared  normal  over  the 
upper  part  of  each  forearm.  The  sensibilities  of  the  arms 
and  shoulders  were  normal.  The  muscular  sense  is  normal. 
The  deep  reflexes  (over  the  radius  and  triceps)  were  absent. 
There  was  some  sliglit  oedema,  without  redness,  over  the 
back  of  o;u']\  liand. 

Measurements  ; 

Right.  Left. 

Over  middle  of  biceps     8J  iucli.  8J  inch. 

Middle  of  forearm    . .     7       „  7i     „ 

Dorsum  of  hand       . .     C|     „  7|    „ 

It  will  thus  be  seen  that  while  in  the  lower  extremities  the 
muscles  were  more  atrophied  on  the  left  side,  the  right  upper 
extremity  showed  more  atrophy  than  the  left. 

On  testing  the  electrical  reactions,  results  were  obtained 
similar  to  those  in  the  lower  extremities.  To  the  faradic 
current,  some  of  the  atrophied  muscles  did  not  respond  at  all, 
others  only  when  the  secondary  spiral  was  approached  to  40 
mm.  ;  unaffected  muscles  responded  when  the  two  spirals  were 
at  a  distance  of  110  mm.,  some  when  they  were  120  mm. 
distant. 

With  the  galvanic  current  the  affected  muscles  showed  AGO 
>KCC,  and  thus  with  the  Dixon-Mann  battery  the  following 
results  were  obtained : 

Flexors  of  the  forearm  : — 

Left.  Right. 


KCC     ..      ..     30  cells. 

KCC     .. 

..     35  cells. 

ACC     ..      ..     25    „ 

ACC     .. 

..     30    „ 

AOC     ..      ..     40    „ 

AOC     .. 

..     40    „ 

Extensors  of  the  forearm  : — 

KCC     ..      ..     20  cells. 

KCC     .. 

..     25    „ 

ACC     ..      ..     20    „ 

ACC     .. 

..     20     „ 

AOC     ..      ..     30     „ 

AOC     .. 

..     30     „ 

The  muscles  of  the  trunk  were  weak  and  the  patient  was  not 
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able  to  raise  hcvsell'  in  bed;  the  thorax,  however,  was  well 
expanded  with  every  inspirtition  and  the  diaphragm  acted 
well  :  there  was  no  pain  or  tenderness  over  the  spine  along 
its  whole  length. 

The  sensibility  for  tactile  impressions,  for  pain  and  for 
temperature  was  normal  over  the  front  and  back  of  the  chest 
and  abdomeli.  The  superficial  abdominal  and  thoracic  reflexes 
were  almost  altogether  absent. 

The  muscles  of  the  neck  showed  no  impairment  of  either 
motion  or  sensibility. 

Examination  of  the  cerebral  nerves  revealed  nothing  ab- 
normal. 

The  pupils  were  equal  and  reacted  well  to  light  and  accom- 
modation. Fundus  oculi  normal  on  both  sides  The  other 
special  sense  organs  were  normal,  and  there  were  no  cerebral 
symptoms,  such  as  headache,  vertigo,  &c. 

Urine  has  s.  gr.  1022,  contained  neither  sugar  nor  albumen. 

The  temperature  was  a  little  below  the  normal,  and  the 
patient  perspired  on  both  sides  equally. 

The  patient  remained  in  the  hospital  till  the  beginning  of 
December ;  she  was  treated  with  the  galvanic  current,  and 
took  various  drugs,  such  as  bromide  of  potassium,  iodide  of 
potassium,  and  strychnia ;  massage  was  also  practised — but  the 
symptoms  remained  almost  unaltered. 

The  exact  diagnosis  presented  some  difficulties.  Briefly 
recapitulated,  the  chief  symptoms  were  an  almost  complete 
paraplegia  of  the  lower  extremities,  with  some  atrophy  of  the 
muscles  of  the  foot  and  very  marked  symmetrical  atroj)hy  of 
the  muscles  of  the  hands,  fingers,  and  forearms,  the  atrophy 
being  however,  more  pronounced  in  the  left  foot  and  the 
right  hand  and  forearm  ;  there  were  also  disturbances  of  tactile 
sensibility,  and  of  sensibility  for  pain  of  the  affected  parts. 
The  sense  for  temperature  was  impaired  only  over  the  affected 
muscles  of  the  lower  extremities.  The  muscular  sense  was 
normal. 

The  tendon  reflexes  were  absent. 

The  bladder  and  rectum  were  unaffected. 

There  was  some  cedema  of  the  backs  of  feet  and  hands. 

The  disease  came  on  somewhat  slowlv  in  the  lower  extre- 
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mities,  but  tlie  atrophy  in  tlie  hands  and  fingers,  according  to 
the  patient's  statemojit,  eanie  on  very  rapidly. 

In  many  points  the  case  resembled  one  of  syringomyelia, 
especially  as  we  had  the  altered  sensibilities,  which,  according 
to  Schulze,  Remak,  and  others,  are  constantly  found  in  that 
disease  along  with  the  trophic  changes ;  on  the  other  hand,  the 
paraplegia  pointed  more  to  an  extensive  myelitis  of  the 
lumbar  region. 

B)'^  her  own  wish  the  patient  left  the  hospital,  and  I  had 
no  opportunity  of  again  seeing  her  alive.  Soon  after  she 
had  reached  her  home  she  began  to  suffer  from  bedsores,  and 
she  died  somewhat  suddenly  on  January  6th,  1884. 

I  was  not  allowed  to  examine  anything  but  the  spinal  cord, 
and  was  prevented  from  taking  away  any  part  of  this  for 
further  examination  ;  and  I  have  therefore  to  regret  very  much 
that  the  post-mortem  account  is  so  incomplete. 

The  inspection  sliowed  no  affection  of  either  the  bones  or 
the  membranes.  On  taking  out  the  cord,  some  parts,  especially 
the  lumbar  and  cervical  enlargements,  felt  soft.  Transverse 
sections  showed  in  the  lumbar  region  a  soft,  almost  diffluent 
central  part,  reddish  in  colour,  round  which  the  peripheric 
portion  of  the  cord  formed  a  sort  of  envelope  or  sheath ;  the 
softening  extended  considerably  into  the  anterior  and  posterior 
grey  matter.  The  softening  could  be  traced  up  for  about  an 
inch  when  it  gradually  tapered  off ;  the  lower  dorsal  region  of 
the  cord  was  very  soft,  but  showed  no  discoloration,  nor  any 
marked  change  of  consistency  between  the  central  and  peri- 
pheric parts ;  the  upper  dorsal  region  was  also  found  softer 
than  normal,  but  the  central  canal  and  the  grey  and  white 
matter  could  be  made  out  easily.  The  lower  cervical  region, 
on  the  other  hand,  showed  again  marked  central  softening  like 
the  lumbar  part ;  the  softened  part  had  a  dark  red  appearance, 
it  involved  the  central  canal,  and  the  adjacent  anterior  and 
posterior  grey  matter ;  at  no  place  did  it  reach  the  peripheric 
white  matter,  which  here  too  formed  a  sort  of  mantle  round 
the  altered  mass  ;  the  upper  part  of  the  cervical  cord  appeared 
normal.     The  medulla  and  brain  could  not  be  examined. 

From  this  incomplete  inspection,  made  under  the  most 
unfavourable  circumstances,  it  appears  that  we  had  hero  two 
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foci  of  central  myelitis,  one  in  the  Innibar  and  one  in  the 
cervical  region ;  how  far  the  intervening  portion  of  the  cord 
was  affected,  I  am  unable  to  say.  That  the  lesion  was  inflam- 
matory and  not  a  simple  haemorrhage,  as  one  might  suppose 
from  the  colour  of  the  softened  mass,  is,  I  think,  evident  from 
the  slow  onset,  the  symmetrical  situation  of  the  symptoms  of 
the  lesion,  and  from  the  absence  of  any  signs  of  improvement, 
which  almost  invariably  follow  hemorrhage  into  the  cord,  if 
this  be  not  fatal  within  a  short  time  of  its  occurrence.  For  in 
the  cases  of  haemorrhage,  absorption  of  some  of  the  extra vasated 
blood  takes  place,  and  those  parts  which  are  simply  compressed 
and  not  actually  destroyed  by  the  haemorrhage,  regain  their 
function.  Thus  in  a  case  of  haematomyelia  of  the  cervical 
region  recently  under  my  care,  and  briefly  reported,^  there 
was  almost  complete  paraplegia  of  the  lower  extremities  and 
one  upper  extremity,  the  patient  regained  power  over  the 
lower  extremities,  and  to  a  great  extent  of  the  affected  upper 
extremity,  and  there  remained  only  an  atrophy  of  some  muscles 
of  the  shoulder  and  arm. 

I  look  therefore  upon  the  case  as  one  of  central  myelitis. 
The  symptoms  observed  were  quite  in  harmony  with  the  lesions 
found  after  death. 

It  would  extend  the  paper  much  beyond  its  scope  were  I 
to  relate  the  cases  of  tumour  of  the  spinal  cord,  or  cases  of 
haemorrhages  into  the  cord,  which  I  have  observed  during  the 
last  few  years,  and  where  muscular  atrophy  formed  a  principal 
symptom  ;  such  cases  present  as  a  rule  no  difiiculty  in  the 
diagnosis,  and  can  be  easily  distinguished  from  those  atrophies 
where  the  ganglia  cells  are  primarily  affected.  One  case,  how- 
ever, I  will  very  briefly  allude  to,  namely,  a  case  of  tubercular 
tumour  in  the  lumbar  portion  of  the  spinal  cord. 

Case  VI. 

R.  H.,  aet.  19,  was  admitted  into  the  infirmary  July  21,  1883, 
suffering  from  ascites.  The  patient  had  enjoyed  good  health 
till  a  few  weeks  before  admission,  when  he  noticed  the  abdomen 
increasing  in  size ;  the  distension  became  so  great  that  he 

'  'Brit.  Med.  Joum.'  1885,  vol.  ii. 
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sought  iidmissiuii  into  thu  lullrniary.  His  habits  liad  been 
most  temperate,  and  there  was  no  evidence  of  any  syphilis. 

On  admission  the  patient's  abdomen  was  found  very  much 
distended  (girth  of  abdomen  forty  inches),  with  fluid  running 
freely  in  the  cavity  ;  the  liver  dulness  could  not  be  determined  ; 
the  spleen  seemed  pushed  up,  but  not  enlarged ;  there  was  no 
enlargement  of  the  superficial  abdominal  veins ;  the  feet  were 
slightly  oedematous.  Beyond  this  nothing  further  could  be 
made  out  on  physical  examination.  The  respiratory,  circu- 
latory, and  nervous  systems  were  perfectly  normal.  The 
patient  looked  anaemic  and  thin,  and  in  the  absence  of 
alcoholism  it  was  difiicult  to  account  for  the  ascites,  especially 
as  there  was  no  pain  and  no  rise  of  temperature  to  indicate 
any  peritonitis.     The  urine  was  free  from  albumen. 

The  case  was  looked  upon  as  either  one  of  those  cases  of 
pure  ascites  described  by  G.  Jolinson,  or  possibly  of  tubercular 
peritonitis,  for  in  the  latter  there  may  be  little  pain,  no  rise  of 
temperature,  and  a  large  quantity  of  exudation,  which  in 
character  resembles  a  serous  transudation. 

On  July  24,  the  patient  was  tapped,  and  18  pints  of  straw- 
coloured,  thin  serum  were  withdrawn.  Unfortunately  no  part 
of  the  fluid  was  saved,  to  allow  us  to  look  for  tubercle  bacilli 
in  the  evacuated  fluid.  The  girth  of  abdomen  after  tapping 
measured  only  thirty-one  inches.  The  abdomen  was  examined 
after  the  tapping,  but  no  tumor  could  be  detected ;  the  liver 
did  not  reach  beyond  the  line  of  ribs. 

For  a  time  the  patient  seemed  better,  the  fluid  did  not  re- 
accumulate  ;  the  cedema  of  the  feet  disappeared,  and  the  pulse, 
which  had  always  been  above  90,  became  slower  and  stronger. 

On  August  7th,  the  patient  complained  of  a  feeling  of  cold 
in  the  right  leg  and  foot,  and  shooting  pains  down  the  right 
leg  ;  soon  afterwards  the  left  leg  became  the  seat  of  pain. 
This  was  followed  by  weakness  which  rapidly  increased,  so 
that  on  August  18,  both  legs  were  almost  totally  paralysed — 
the  right  more  than  the  left ;  the  legs  could  not  be  moved 
from  the  bed ;  adduction,  abduction,  and  rotation  of  the 
legs  was  lost  on  both  sides.  The  tendon  reflexes  had  disap- 
peared. The  paralysed  muscles  still  responded  normally  both 
to   the  faradic  and  galvanic  current.     The  sensibilities  were 
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loiiiid  but  little  impaired,  except  on  the  rij^lit  UnA  wIk.'IC 
tliere  was  anaesthesia,  and  the  cutaneous  reflexes  appeared 
normal. 

The  paralysis  after  a  time  improved,  and  the  patient  was 
able  to  flex  the  thigh  on  the  abdomen,  and  the  leg  on  the 
thigh  ;  he  could  also  rotate  the  legs  slightly  inwards,  but  not 
at  all  outwards.  There  was,  however,  now  marked  atrophy 
and  paralysis  of  the  extensor  femoris  each  side,  also  of  the 
gluteal  muscles  on  each  side.  The  atrophied  muscles  only 
responded  to  very  strong  faradic  currents  ;  with  the  galvanic 
current  they  did  not  show  degenerative  reaction. 

The  general  condition  of  the  patient  became  worse ;  the 
ascites  did  not  reappear ;  and  there  were  no  symptoms 
pointing  to  any  affection  of  the  lungs,  but  the  patient  lost 
flesh  somewhat  rapidly  and  suffered  much  from  headache. 

On  Sept.  3rd  the  patient  had  several  severe  general  con- 
vulsions. During  the  month  of  September  the  patient  had 
several  more  convulsions,  and  complained  of  pain  in  the  neck 
and  back ;  the  upper  extremities  remained  normal ;  the  con- 
dition of  the  lower  extremities  improved,  with  the  exception 
of  the  atrophied  muscles.  The  tendon  reflexes  remained 
absent.  The  chest  organs  and  abdominal  organs  showed  no 
further  symptoms ;  there  was  no  diarrhcea,  and  the  patient 
had  complete  control  over  his  bladder  and  rectum.  There 
were  profuse  night-sweats,  and  the  temperature,  which  had 
been  subnormal  on  admission  and  had  only  been  slightly 
above  normal  for  some  weeks,  now  ran  up  to  102°  and  103° 
in  the  evening. 

The  condition  of  the  patient  underwent  but  little  change 
during  the  month  of  October,  except  that  the  general 
emaciation  increased,  and  his  appetite,  which  had  been  fairly 
good,  now  failed  him.  The  patient  became  somnolent  on 
October  29th ;  the  pupils,  which  had  reacted  well,  were  found 
dilated,  and  did  not  react  to  light;  the  fundus  of  the  eye, 
however,  was  normal;  pulse  94,  respirations  36,  temperature 
103  "2^;  there  was  some  vomiting.  Ilie  patient  moaned  a 
good  deal.  On  Oct.  30th,  the  patient  became  comatose, 
the  breathing  became  stertorous,  and  he  died  the  same  day. 

The  clinical  diagnosis — to  wit,  tubercular  peritonitis,  tuber- 
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cular  corobro-spinal  meninf^itis,  iind  u  tubercular  tumor  in  the 
lowest  portion  of  the  lumbar  cord,  was  verified  by  the  post- 
mortem examination  made  by  Dr.  Maguire. 

The  lungs  were  healthy,  the  abdominal  cavity  contained 
no  fluid,  but  the  intestines  were  matted  together  by  numerous 
adhesions,  and  the  omentum  and  peritoneum  were  thickened 
and  studded  over  with  numerous  tubercles ;  the  intestines 
were  healthy. 

On  opening  the  spinal  canal  the  dura  mater  was  found 
thickened,  the  pia  mater  thickened  and  studded  over  with 
numerous  little  white  nodules,  which  proved  to  be  tubercles ; 
the  cord  showed  in  the  lowest  portion  of  the  lumbar  region, 
close  to  the  corda  equina,  a  firm  white  tumor,  situated 
centrally  and  extending  laterally  near,  but  not  quite  up  to 
the  periphery.  Microscopic  examination  of  the  tumor  showed 
it  to  be  composed  of  a  number  of  small  tubercles  with  very 
large  and  well-formed  giant-cells.  The  rest  of  the  cord  appeared 
quite  healthy.  Examination  of  the  hardened  cord  showed 
marked  ascending  degeneration  which  in  the  lumbar  region 
affected  both  Goll's  and  Burdach's  tract,  whilst  in  the  dorsal 
and  cervical  region  the  degeneration  was  limited  to  Goll's 
tract  only. 

The  pia  mater  of  the  brain  showed  numerous  miliary 
tubercles,  both  at  the  base  of  the  brain  and  in  the  sylvian 
fissure ;  the  brain  appeared  normal,  the  ventricles  were  much 
distended. 

I  have  referred  to  this  case  because  Pitres  and  Vaillard^ 
have  recently  described  cases  of  peripheric  neuritis  with  marked 
atrophy  of  muscles,  complicating  tuberculosis.  The  existence 
of  such  peripheric  neuritis  has,  therefore,  to  be  borne  in  mind, 
when  paralysis  and  atrophies  appear  in  persons  suffering  from 
phthisis.  Though  we  did  not  examine  the  peripheric  nerves 
in  our  case,  yet  there  can  be  no  doubt  that  the  symptoms  were 
due  to  the  tumor  in  the  lumbar  portion  of  the  cord ;  this  was 
particularly  shown  by  the  electric  reactions  and  the  presence 
of  other  spinal  symptoms,  such  as  the  complete  paraplegia 
which  characterised  the  onset. 

The  second  group  of  muscular  atrophies  includes  those  cases 

'  '  Eevue  de  Med.'  1886,  No.  3. 
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where  the  affection  is  one  of  the  peri})heric  and  intermuscular 
motor  nerves.  This  chiss  of  cases  is  just  now  attracting  the 
attention  of  many  neurologists,  and  peripheric  neuritis  is  found 
extensively  distributed.  Besides  the  multiple  peripheric 
neuritis  of  Leyden,  we  see  peripheric  neuritis  following  acute 
zymotic  diseases,  chronic  intoxications,  such  as  those  caused 
by  lead,  alcohol,  arsenic,  and  chronic  diseases  such  as  phthisis 
and  diabetes.  Quite  recently  Dr.  Morgan  and  Dr.  Eoss  showed 
some  marked  cases  of  peripheric  neuritis  before  the  Manchester 
Medical  Society,  with  atrophy  produced  by  the  inhalation  of 
bisulphide  of  carbon  vapour.  The  muscular  atrophy  which 
is  seen  in  some  of  these  neurites  is  very  marked,  as  e.g.  in 
alcoholic  paralysis,  or  in  some  cases  of  lead  paralysis. 

Cases  of  alcoholic  paralysis  with  marked  muscular  atrophies 
I  have  already  described,^  and  need  not  therefore  refer  to  these 
again. 

I  beg  leave,  however,  to  relate  briefly  two  cases,  which  seem 
to  me  to  belong  to  the  class  of  peripheric  paralyses,  but  where 
there  was  marked  atrophy. 


Case  VII. 

T.  W.,  ffit.  43,  was  admitted  into  the  Infirmary  under  my 
colleague,  Dr.  Simpson,  Feb.  14,  1882,  suffering  from  paralysis 
and  atrophy  of  both  upper  extremities,  which  had  only  been 
coming  on  a  short  time.  The  patient  stated  that  she  had 
been  married  23  years,  and  had  had  12  children,  of  whom  9  were 
still  living ;  her  occupation  before  she  was  married  was  that  of 
a  "  cotton-bailer,"  but  she  had  not  been  working  since  her 
marriage.  Three  weeks  before  admission  she  felt  a  quick  and 
shooting  pain  across  her  right  hand ;  the  pain  was  especially 
severe  over  the  little  and  ring  fingers  ;  very  shortly  after  this  the 
wrist  dropped,  and  soon  she  found  her  arm  also  paralysed,  the 
shoulder  being  more  affected  than  the  elbow ;  the  whole  arm 
was  very  painful.  Fourteen  days  later  the  left  arm  became 
attacked,  here  also  pain  in  the  ring  and  little  fingers  was  the 
first   syioptom,   and   this   was    followed   by   wrist    drop   and 

'  '  Brain;  Jan.  1886. 
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]>iiralysis  of  tlie  arm  and  shoulder,  with  f!;reat  ])ain  in  the 
afUbcted  part,  and  pain  across  the  shouhlers  from  side  to 
side. 

I  had  an  opportunity  of  seeing  and  examining  the  patient 
during  her  stay  in  the  Infirmary,  and  found  lier  suffering  from 
marked  atrophy  and  paralysis  of  the  muscles  of  the  fingers 
and  hand ;  there  was  also  marked  paralysis  and  atrophy  of 
the  extensors  of  the  fingers  and  wrist;  the  flexors  of  the 
fingers  and  wrist  were  also  affected,  but  not  to  such  a  great 
degree  as  the  extensors;  the  muscles  of  the  arm  were  like- 
wise affected,  the  deltoid,  the  biceps  and  the  supinator  longus 
less  than  the  triceps — but  all  movements  were  very  much 
impeded — the  patient  could  not  raise  her  arms  or  adduct 
them,  extension  and  flexion  of  the  elbow  was  carried  out  only 
very  feebly,  and  extension  and  flexion  of  wrist  or  fingers  was 
quite  impossible. 

The  patient  complained  of  numbness  and  coldness  of  her 
finger.-:,  but  no  distinct  anaesthesia  could  be  made  out.  The 
paralysed  and  atrophied  muscles  showed  marked  degenerative 
reactions. 

During  May,  1882,  the  patient  came  under  me  as  an  out- 
patient and  I  found  her  somewhat  better,  but  there  was  still 
marked  ])aralysis  and  atrophy  of  most  of  the  muscles ;  after  a 
time  she  improved,  and  eventually  became  perfectly  well. 

In  January,  1884,  the  patient  presented  herself  again  in  the 
Out-patients'  Department,  suffering  from  a  very  similar  but 
not  quite  so  far  advanced  attack  of  paralysis  with  atrophy. 
The  attack  was  again  ushered  in  by  pain  in  the  fingers,  soon 
followed  by  paralysis  of  the  muscles  of  the  fingers  and  hands ; 
the  flexors  of  the  hands  and  the  flexors  of  the  arm  were 
considerably  less  affected  than  the  extensors.  There  was 
again  found  marked  degenerative  reaction  in  the  affected 
muscles.  After  a  few  months'  treatment  the  patient  com- 
pletely recovered. 

In  March,  1885,  the  patient  again  came  to  the  Out-patients' 
Department,  suffering  from  a  third  attack,  but  of  a  milder 
type.  The  patient  complained  of  some  pain  in  her  fingers,  and 
there  was  some  paresis  of  the  extensors  of  the  wrist  and 
fingers  of  each  u}»per  extremity  ;  but  this  time  the  affection 
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yif'lded  soon  to  treatment,  and  tlie  ])ationt,  wliom  I  saw  quite 
recently,  has  had  no  other  attack  since. 

(The  sister  of  the  patient  has  been  under  the  care  of  J)r. 
Koss,  and  lias  had  similar  attacks,  seven  in  number;  her  case 
was  looked  upon  by  Dr.  Ross'  as  one  of  Syringomyelia,  and  I 
have  Dr.  Ross's  authority  for  stating  that  he  now  believes  that 
his  case,  like  mine,  was  really  a  case  of  peripheric  neuritis.) 

There  was  no  suspicion  of  alcoholism  in  this  case,  nor  any- 
thing pointing  to  lead-intoxication — and  I  therefore  look 
upon  it  as  a  case  of  so-called  rheumatic  peripheral  neuritis ; 
the  onset,  the  pain,  the  electric  reactions  and  the  complete 
recovery  all  point  to  this  as  the  only  likely  diagnosis. 
Interesting  are  the  repeated  attacks,  and  the  fact  that  her 
sister  had  suffered  from  a  somewhat  similar  affection. 

Case  VIII. 

J.  M.,  8Bt.  28,  single,  was  admitted,  June  15th,  1885,  into  the 
Infirmary  under  Dr.  Morgan.  I  had  an  opportunity  of  seeing 
the  case  several  times.  I  am  indebted  to  Dr.  Morgan  for  his 
kindness  in  allowing  me  to  publish  the  case,  and  to  Dr.  Bury, 
the  medical  registrar  of  the  Infirmary,  for  the  notes  of  the 
case. 

The  patient,  a  packer  by  trade,  had  good  health  before 
present  illness,  though  his  work  compels  him  to  be  in  a  hot, 
close  and  dark  room ;  he  had  been  always  temperate  and 
never  had  syphilis.  About  a  month  before  admission  he 
complained  of  a  good  deal  of  general  pain.  On  May  26th  he 
was  going  up  some  steps,  when  the  right  leg  suddenly  gave 
way  from  pain  ;  he  was  able  afterwards  to  walk  again,  the  pain 
reappeared,  and  he  was  only  able  to  take  very  short  steps 
when  walking.  Soon  after  he  was  not  able  to  walk  at  all,  and 
was  obliged  to  take  to  his  bed,  and  was  not  able  to  raise 
himself.  He  next  noticed  that  his  legs  became  drawn  up  and 
he  had  great  difficulty  in  straightening  them,  and  at  last 
they  remained  flexed.  A  fortnight  before  admission  he  also 
commenced  with  pain  in  his  right  chest,  difficulty  of 
breathing  and  palpitation. 

'  '  Nervous  Diseases,'  2ncl  ed.,  vol.  i.,  p.  934. 
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State  on  admission  :  Patient  has  fair  cioniplexion  and  is 
ninch  wasted ;  he  lies  on  his  back  with  his  \og;s  drawn  up  ; 
tlie  Icnee  can  be  extended  to  an  obtuse  angle,  but  any  further 
extension  gives  great  pain  and  chiefly  in  the  flexor  muscles  at 
the  back  of  the  thigh,  at  the  same  time,  fibrillar  contractions  of 
these  muscles  are  seen ;  he  can  flex  and  extend  both  feet,  but 
inward  and  outward  movements  of  the  feet  are  very  slight, 
especially  on  the  left  side.  He  can  abduct  and  adduct  the 
thighs  with  strength,  and  can  also  flex  and  extend  the  thighs. 

Sensation  to  touch  and  pain  in  the  lower  extremities  is 
normal;  the  patient  however  does  not  always  discriminate 
between  a  very  slight  touch  and  a  very  slight  prick ;  the 
muscular  sense  is  normal ;  the  knee  jerk  is  absent.  Slight 
pressure  on  the  calves  gives  rise  to  great  pain.  Electric 
reaction  with  constant  current : 

Right.  Left. 

Tib.  antic KCO  25  KCC     25 

amlcxt.com.       ..         ACC  25  ACC    20 

AOC  30 

KOC  30 

Right.  Lkft. 

Tibial  post KCC  25  45 

ACC  30  35 

Rectus  femoris       ..     KCC  45  50 

ACC  35  35 

AOC  50  50 

The  upper  extremities  are  much  wasted,  but  the  muscles  of 
right  arm  and  forearm  are  fairly  strong,  while  the  flexors  and 
extensors  of  left  forearm  are  weak. 

Dynamometer  in  riglit  band  marks  45  Kgm. 

left        „         „       20     „ 

The  extensors  of  the  fingers  and  wrist  are  weak  on  both 
sides,  but  most  markedly  so  on  the  left  side ;  the  thenar  and 
hypothenar  eminences  are  much  wasted  ;  the  interossei  appear 
normal. 

The  muscles  of  arm  and  shoulder  are  normal  on  both  sides. 
The  sensation  both  to  touch  and  to  pain  appears  normal  in 
both  upper  extremities  ;  there  is,  however,  some  slight  muscu- 
lar tenderness  on  pressure. 

The  electric  reactions  of  muscles  of  upper  extremities  show 
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a^ixm    (log^oiiorativo    reaction,    as    s(vmi     i'nun     the    followiii*; 
ilgiiros  : — 

Extensors  of  fingers : — 


Right. 

Left. 

AGO     ..      . 

.     15 

ACC 

..      ..     15 

KCC     ..      . 

.     20 

KCC 

..      ..     20 

AOC     ..      . 

.     25 

AOC 

..      ..     15 

of  fingers : 

— 

Right. 

Left. 

AGO     ..      . 

.      10 

ACC 

..      ..     10 

KCG     ..      , 

,.      15 

KCC 

..      ..     15 

AOC     .. 

..      15 

AOC 

..      ..     10 

KOC     .. 

..     35 

The  patient  complains  of  no  pain  in  the  back.     The  cranial 
nerves  and  special  sense  organs  are  normal. 

Examination  of  the  chest  shows  dulness  on  percussion 
on  the  right  side  behind,  with  diminished  breath-sounds,  and 
absence  of  fremitus.  The  apex  of  right  lung  and  the  whole  of 
left  lung  appear  normal. 

On  June  23,  a  little  clear  serous  fluid  was  withdrawn  from 
the  right  pleural  cavity  (by  means  of  an  exploratory  syringe). 
The  temperature  is  slightly  raised  ;  pulse  90.  The  bowels  are 
regular,  and  micturition  normal.  Urine  s.  gr.  1014 ;  acid, 
contains  no  albumen  and  no  sugar. 

The  diagnosis  of  this  case  was  somewhat  difficult  at  first — yet 
the  onset  with  pain,  the  degenerative  reactions,  and  the  absence 
of  the  tendon  reflexes  noticed  so  soon  after  the  onset,  and 
affecting  even  those  muscles  which  were  not  quite  paralysed, 
made  both  Dr.  Morgan  and  myself  diagnose  the  case  as  one 
of  peripheric  neuritis  rather  than  one  of  subacute  poliomyelitis. 
Though  the  afi'ection  commenced  with  a  good  deal  of  pain 
and  there  was  not  much  altered  sensibility  to  be  noticed  after 
the  patient's  admission,  yet  there  was  a  good  deal  of  muscular 
hyperesthesia  as  seen  by  pressing  the  calves  or  the  muscles  of 
the  forearm.  A  symptom  not  usually  seen  in  peripheric 
neuritis  was  the  flexed  condition  of  the  knees — which,  how- 
ever, soon  diminished  after  the  patient's  admission. 

The  inogress  of  the  case  was  very  rapid  and  very  favourable. 
The  patient  was  treated  with    the    galvanic-faradic    current, 
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according  to  T>r.  Morgiin's  plan,  and  the;  patient  soon  com- 
inenced  to  improve ;  ho  was  soon  able  to  straighten  his  legs, 
and  to  move  them.  The  atrophy  of  the  muscles  of  the  thumb 
and  little  finger  gradually  improved,  and  with  these  the  other 
l)aralysed  muscles.  The  tendon  reflexes  reappeared,  and 
the  patient  left  the  hospital  quite  convalescent.  The  pleuritic 
effusion  was  also  completely  absorbed  after  a  time. 

Of  the  third  group  of  atrophies,  where  neither  cord  nor 
peripheric  nerves  are  affected,  and  where  the  affection  seems 
to  be  a  primary  myotic,  I  would  like  to  report  one,  where 
the  symptoms  were  those  of  Erb's  juvenile  form,  and  where 
death  took  place  from  broncho-pneumonia.  Unfortunately 
the  notes  of  the  case  are  very  incomplete,  as  the  patient 
was  very  ill  at  the  time  of  admission,  and  died  in  a  few  days. 

A.  L.,  a!t.  42,  came  to  the  Out-patients'  Department  of  the 
Manchester  Infirmary,  Dec.  19,  1884,  complaining  chiefly  of 
cough,  and  pain  in  the  chest.  On  examining  the  patient,  the 
marked  contrast  between  the  very  ati'ophied  arms  and  the 
still  fairly  muscular  though  somewhat  emaciated  forearms 
and  shoulders  ;  also  the  peculiar  position  of  the  scapula,  and 
of  the  patient's  inability  to  carry  out  certain  movements, 
arrested  our  attention  at  once,  and  as  the  patient  seemed  alto- 
gether very  ill,  he  was  at  once  admitted  into  the  Infirmary. 

The  patient  told  me  that  many  years  ago  he  noticed  weak- 
ness of  his  right  and  then  of  his  left  arm  without  any  pains. 
The  weakness  gradually  increased,  and  was  followed  by  weak- 
ness of  his  back  and  shoulder-blades.  Eight  years  ago  he  was 
obliged  to  give  up  his  employment  as  labourer,  and  was  then 
employed  as*  a  checker  in  a  mill ;  but  latterly,  partly  from 
weakness  in  his  legs  and  partly  from  the  troublesome  cough, 
he  was  obliged  to  give  up  this  also. 

On  admission  the  patient,  though  somewhat  emaciated,  had 
evidently  been  a  very  muscular  man.  The  cranial  nerves  and 
special  sense  organs  were  normal ;  of  the  muscles  of  the  upper 
extremities,  the  biceps  and  triceps  and  supinator  longus  were 
very  much  atrophied  ;  the  muscles  of  the  forearm  and  fingers 
appeared  fairly  normal,  and  the  patient  could  execute  any 
movements  with  these,  whilst  he  could  only  raise  his  arms  to 
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th(^  horizontal.  Ho  was  unable  t(j  rotate  them  inwards  owing 
to  atrophy  of  the  latissimi,  or  to  adJuct  them  owing  to  the 
paralysis  of  the  pectoral  muscles. 

On  the  back  there  was  marked  projection  of  the  inner 
border  of  the  scapula,  when  the  patient  raised  the  arms  and 
tried  to  carry  them  forward. 

The  deltoid  muscle  was  impaired,  and  the  patient  was  not 
able  to  hold  his  arm  horizontally  for  more  than  a  minute  or 
two. 

The  patient  raised  himself  with  great  difficulty  from  the 
recumbent  posture. 

The  sensibility  of  the  upper  extremities  appeared  normal. 

When  walking  the  patient  showed  distinct  lordosis. 

The  lower  extremities  showed  the  general  emaciation,  but  the 
glutei  seemed  most  affected  ;  the  patient  was  able  to  adduct  and 
abduct  his  legs  well,  and  when  sitting  up,  would  cross  one  leg 
over  the  other,  but  when  sitting  had  great  difficulty  in  raising 
himself,  and  could  only  do  so  by  the  well-known  manipulations. 
The  calves  were  not  markedly  altered,  they  certainly  showed 
no  hypertrophy.  Of  the  movements  of  the  foot,  dorsal  flexion 
and  adduction  were  well  carried  out,  showing  that  the  tibialis 
anticus  was  unaffected ;  the  peronei  were,  however,  affected. 

The  knee-jerk  could  not  be  brought  out. 

The  sensibilities  of  the  lower  extremities  were  normal. 

The  patient's  general  condition  was  very  bad,  and  prevented 
a  prolonged  examination  into  the  action  of  the  muscles  and 
also  the  determination  of  the  electric  reactions.  He  had  a 
temperature  of  103,  pulse  110,  and  had  marked  dulness  of 
right  base,  with  numerous  moist  rales.  The  cough  troubled 
the  patient  very  much,  and  there  was  also  profuse  pui'uleut 
expectoration. 

The  patient's  condition  became  rapidly  worse,  and  ho  died 
five  days  after  admission. 

The  post-mortem  examination  showed  extensive  broncho- 
pneumonia on  the  right  side,  with  dilatation  of  bronchi  and 
some  infiltration  also  of  the  left  base. 

The  brain  and  spinal  cord  and  peripheric  nerves  showed 
nothing  abnormal  in  the  fresh  state ;  the  muscles  appeared 
thin  and  pale,  but  to  the  naked  eye  showed  no  fat  infiltration. 

VOL.    IX.  () 
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]\Iieroscopic  examination  of  the  spinal  cord  after  liardiMiing 
showed  no  noteworthy  changes.     The  motor  ganglia  cells  both 
in  the  cervical,  dorsal  and  Inmbar  regions  appeared  mostly 
normal ;  some  showed  a  good  deal  of  pigment,  others  appeared 
smaller  and  at  some  places  seemed  shorn  of  their  processes. 
Most  of  the  cells,  both  in  the  cervical  and  lumbar  region, 
however,  appeared  perfectly  normal.     In  the  white  substance 
both  in  the  lateral  and  posterior  regions,  a  larger  number  of 
Deiter's  cells  were  seen  than  normally.     The  anterior  nerve 
roots  showed  no  changes,  and  some  of  the  peripheric  nerves 
which   had  been    kept   for   microscopic   examination  showed 
nothing  abnormal.     Portions  of  the  pectoral  muscle  and  of  the 
biceps  which  had  been  put  aside  for  microscopic  examination 
showed  no  increase  of  the  interstitial  tissue,  no  fat-cells  between 
the   muscular  fibres,   but  simply  atrophy    of  the  fibres,   the 
striation  in  some  places  being  not  so  well  marked,  and  some 
slight  increase  of  the  muscle  nuclei. 

The  intramuscular  nerves  showed  nothing  abnormal ;  there 
was  no  increase  of  the  interstitial  connective  tissue,  and  no 
increase  of  nuclei  in  the  sheath  of  the  nerve  fibres. 

Though  the  case  was  only  a  very  short  time  under  observa- 
tion, and  though  the  examination  was  incomplete,  yet  the 
svmptoms  and  appearances  were  so  characteristic  that  I  have 
no  hesitation  in  calling  the  case  one  of  Erb's  juvenile  atrophy. 
The  only  point  in  which  it  differed  from  the  cases  given  by 
Erb  is  the  weakened  condition  of  the  deltoid ;  but  though  this 
was  not  acting  as  well  as  a  normal  muscle,  yet  it  was  by  no 
means  so  atrophied  as  some  other  muscles ;  otherwise,  both  as 
reo-ards  the  onset  and  duration,  the  distribution  of  the 
atrophies,  the  absence  of  fibrillar  twitchings,  and  the  absence 
of  any  sensory  troubles,  the  case  corresponded  closely  with 
those  given  by  Erb. 

]Microscopic  examination  of  the  cord  and  peripheric  nerves 
showed  scarcely  anything  pathological.  Though  a  few  of  the 
motor  ganglia  cells  appeared  smaller  and  the  processes 
shrivelled,  yet  I  noticed  no  vacuolation,  no  marked  atrophy 
and  hyaline  appearance  such  as  we  see  in  poliomyelitis  and 
progressive  muscular  atrophy  ;  the  increase  of  Deiter's  cells 
again  is  scarcely  of  any  pathological  significance.     The  result 
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of  this  post-mortem  thus  bears  out  Erb's  view  that  the  juvenile 
form,  wliich  includes  all  cases  of  pseu  do -hypertrophic  paralysis, 
is  nut  due  to  changes  in  the  cord  or  peripheric  nerves.  These 
purely  negative  results  give  us,  as  yet,  no  clue  as  to  the  exact 
pathology  of  this  singular  affection  and  the  initial  causes 
which  lead  to  the  muscular  atrophy.  The  appearance  of  the 
muscles  would  lead  one  to  think  that  the  atrophy  is  secondary, 
and  if  so  we  have  to  fall  back  upon  the  terminal  nerve  plates 
as  the  starting-point. 


(7V>  he  concluded.^ 


o  2 


SOME  POINTS  IN  THE  PHYSIOLOGY  OF 
ATTENTION,  BELIEF,  AND  WILL. 

BY    JAMES   CAPPIE,    M.D. 

"  Give  me  a  fulcrum,"  cried  the  ancient  sage,  "  give  me  a 
fulcrum,  and  I  shall  move  the  world."  *'  Grant  me  a  few 
postulates,"  says  the  modern  reasoner,  "  and  I  shall  read 
you  the  riddle  of  the  universe."  An  unchallengeable  pos- 
tulate, however,  is  almost  as  difficult  to  find  as  a  stable 
extra-terrestrial  fulcrum.  The  scientific  "  spirit  of  the  age  " 
walks  by  sight  and  not  by  faith.  It  revels  in  facts.  It 
numbers  and  weighs  and  measures,  it  catalogues  and  de- 
scribes, it  compares  and  classifies.  To  make  progress  among 
the  secrets  of  nature  its  highway  is  Experiment,  and  its  watch- 
word is  Demonstration.  For  any  interpretation  of  a  natural 
phenomenon  it  demands  proofs  that  can  appeal  to  the  senses, 
and  it  looks  with  wholesome  suspicion,  if  not  contempt,  on 
mere  "  arm-chair  "  speculation. 

The  marvellous  success  in  advancing  knowledge,  and  in 
gaining  power  over  the  forces  of  nature  that  has  resulted  from 
its  use,  is  convincing  evidence  that  the  scientific  method  of 
interrogation  is  sound,  and  that  it  should  always  be  adopted 
wherever  possible.  But  it  is  not  always  possible  to  apply  the 
method.  The  nearer  we  approach  the  region  of  subjective 
phenomena,  the  more  difficult  it  becomes  to  test  particular 
interpretations  by  an  appeal  to  experiment.  The  galvano- 
meter may  reveal  agitation  in  a  sensory  surface,  but  it  tells 
nothing  about  sensation.  The  convolutions  of  a  dog's  brain 
may  be  tampered  with,  but  he  will  not  describe  to  us  his 
feelings.  Consciousness  alone  can  discriminate  the  facts  of 
consciousness  ;  and  the  character,  or  succession,  or  relation  of 
these  can  only  be  described  in  terms  of  metaphysic.  Theories 
of  physical  relationship  here  must  at  first  be  tentative,  and  at 
the  best  they  will  require  to  be  stated  in  very  general  terms. 
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The  argument  must  consist  in  the  application  of  general 
principles ;  and,  in  choosing  these,  analogy  balanced  by 
common-sense  must  be  our  guide.  In  drawing  our  con- 
clusions, we  may  be  satisfied  if  these  can  be  held  with  some 
moderate  degree  of  probability. 

In  attempting  to  gain  a  closer  view  of  the  somatic  relations 
of  mind,  my  subsequent  argument  will  rest  on  the  assumed 
correctness  of  three  postulates.  The  first  of  these  is — That 
every  manifestation  of  mind  is  correlated  to  a  definite  mode 
and  sphere  of  brain  activity.  This  may  be  emphatically 
insisted  on,  whatever  be  the  view  taken  as  to  the  nature  of 
mind  itself.  For,  to  take  the  illustration  so  frequently  made 
use  of, — that  of  the  relation  of  a  musician  to  his  instrument, — • 
the  volume  and  quality  and  harmony  of  musical  sounds  are 
immediately  correlated  not  to  the  fingers  of  the  player,  but  to 
the  tremors  within  the  instrument.  So  the  outcome  of  mental 
action,  even  as  revealed  to  one's  own  consciousness,  is  not 
simply  the  result  of  some  ideal,  self-acting  energy  asserting 
itself,  but  it  depends  also  on  the  compass  and  quality  and 
adjustment  of  a  material  organization.  It,  of  course,  follows, 
that  if  we  approach  the  subject  from  the  physiological  side,  it 
is  simply  impossible  to  avoid  the  phraseology  of  materialism, 
and  therefore,  for  doing  so,  I  shall  make  no  further  apology. 

My  next  postulate  is — That  the  activity  of  the  brain  is 
conditioned  by  the  activity  of  its  circulation.  The  blood  is  to 
the  grey  matter  of  the  convolutions  what  atmospheric  air  is  to 
burning  fuel ;  it  is  at  once  a  necessity  and  a  stimulus.  How- 
ever favourable  may  be  the  arrangement  of  cell  and  fibre,  the 
consciousness  will  fail  to  respond  to  any  impression,  and  every 
cerebral  function  will  be  impaired  or  suspended,  if  the  circu- 
lation be  lowered  below  a  certain  amount. 

It  follows  that,  so  far  as  physiological  means  are  to  enable 
us  to  understand  how  mind  and  brain  mutually  act  on  one 
another,  a  consideration  of  the  laws  that  affect  the  distribution 
of  blood,  and  the  influence  of  local  surroundings  in  modifying 
these,  must  be  of  the  first  importance.  Yet  this  is  what  is 
very  seldom  attended  to.  Volumes  have  been  written  on  the 
relationship  of  mind  and  brain  with  scarcely  a  single  reference 
to  this  aspect  of  the  subject.      While  considerable  progress 
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has  been  made  in  defining  the  immediate  sphere  of  activity, 
in  certain  mental  acts,  and  especially  in  mapping  the  centres 
for  voluntary  motion,  very  little  attention  has  been  given  to 
the  influence  which  the  many  peculiarities  of  the  encephalic 
circulation  must  have  on  the  mode  in  which  the  brain  may 
exercise  its  functions. 

The  principal  general  fact  in  regard  to  the  local  distribu- 
tion of  blood  on  which  I  have  at  present  to  lay  stress  is  that, 
as  a  rule,  the  supply  to  every  tissue  and  organ  is  in  propor- 
tion to  the  demand  for  it.  When  function  is  quiescent,  the 
need  is  slight  in  comparison  with  that  of  active  exercise,  and 
accordingly  we  find  that  the  circulation  of  any  organ  contrasts 
remarkably  in  the  two  states. 

Considerable  difference  of  opinion  has  existed  as  to  how 
this  is  immediately  accomplished.  By  many  writers  the  vaso- 
motor nerves  seem  to  be  regarded  as  veritable  physiological 
demons,  whose  unsleeping  vigilance  foresees  and  provides  for 
all  local  wants ;  and  it  is  supposed  that,  while  the  whole 
motor  force  acting  on  the  blood  is  supplied  by  the  heart's 
action,  these  nerves  so  regulate  the  calibre  of  the  smaller 
arteries,  that  they  turn  on  or  shut  off  the  blood  current  as 
may  seem  to  be  necessary.  While  not  disposed  to  question 
their  great  importance,  a  good  deal  might  be  said  in  favour 
of  the  notion,  that  the  molecular  agitation  in  the  tissue  itself 
has  a  direct  influence  not  only  in  assisting  movement  by 
lessening  friction,  but  by  exerting  positive  energy  in  urging 
the  current  onwards.^ 

'  In  recent  works  on  physiology  it  has  been  the  tendency  to  ignore,  if  not 
altoo-ether  to  deny,  the  active  influence  of  local  molecular  change  on  the  capillary 
circulation.  In  the  higher  animals,  however,  we  have  what  I  would  consider 
crucial  evidence  in  favour  of  its  existence.  I  allude  to  the  portal  circulation. 
Here  we  have  a  large  mass  of  blood  returned  from  the  cliylo-poietic  viscera,  which, 
before  it  can  reach  the  heart,  has  to  traverse  the  ramifications  of  the  portal  system 
ot  vessels.  It  will  be  at  once  admitted  that  considerable  force  must  be  required 
for  the  purpose.  Now,  if  a  vis  a  tergo  alone  be  employed  in  moving  the  blood 
onwarils,  the  whole  stress  so  occasioned  must  in  this  instance  be  borne  by  the 
mesenteric  veins.  The  backward  pressure  within  these  vessels  will  be  as  great  as 
what  is  required  to  transmit  the  blood  onwards  to  the  vena  cava.  Is  it  in  the 
least  ))robable  that  the  thin  walls  of  these  veins  could  bear  such  a  strain  ?  I 
rather  think  we  have  here  evidence  that,  while  the  general  circulation  may  be 
Bustaiiied  by  the  action  of  the  heart,  certain  forces  acting  at  the  capillaries  give 
indispe usable  aid  in  transmitting  the  blood  througii  the  latter. 
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Into  the  controversy  on  these  points,  however,  I  cannot  enter 
liere.  For  our  present  purpose  it  will  be  sufficient  if  the 
intimate  relations  between  demand  and  supply  be  admitted 
as  a  matter  of  fact ;  if  we  can  assume  that  functional  activity 
involves  a  fuller  volume  and  more  rapid  movement  of  blood 
in  the  capillaries  of  a  part  than  does  functional  rest. 

The  last  postulate  I  have  to  submit  is  the  one  on  which 
my  subsequent  argument  must  mainly  rest ;  but,  unfortu- 
nately, it  is  the  one  whose  soundness  is  most  likely  to  be 
questioned.  It  is — That  the  mass  of  blood  within  the  cranial 
cavity  can  be  neither  increased  nor  diminished  directly,  nor, 
indeed,  to  an  appreciable  extent  within  short  periods  of  time. 

A  general  statement  of  the  argument  in  its  support  may 
lie  in  a  nutshell.  The  available  cubic  space  within  the 
skull  being  a  fixed  quantity,  the  bulk  of  its  contents  must 
also  continue  uniform.  These  contents  being  the  brain-tissue, 
the  blood  and  the  cerebro-spinal  fluid,  no  one  of  these  can 
be  altered  without  an  inverse  change  in  one  or  both  of  the 
other  contents.  Thus,  if  a  degenerative  nutrition  cause 
wasting  of  the  brain-tissue,  we  must  have  an  increase  in  one 
or  both  of  the  fluid  contents,  and  thus  evidence  will  be  got 
of  extreme  congestion,  or  of  serous  effusion,  or  both.  For  any 
such  change,  however,  time  is  required.  Again,  no  amount 
of  general  depletion  can  reduce  the  intra-cranial  circulation 
until  time  is  afforded  to  allow  effusion  of  serum  to  occur, 
because  no  mechanism  exists  for  immediately  raising  any 
fluid  from  the  spinal  canal.  Neither,  on  the  other  hand,  can 
any  increased  force  of  the  heart's  action  make  the  intra-cranial 
vessels  fuller,  for  the  cerebro-spinal  fluid  cannot  be  imme- 
diately displaced.  It  cannot  be  pressed  into  the  spinal  canal, 
for  the  latter  cavity  is  already  tensely  full. 

Referring  to  the  classical  essay  of  Dr.  Kelly^  for  experi- 
mental proof  of  the  difficulty  of  affecting  the  mass  of  intra- 
cranial blood,  I  content  myself  here  with  a  single  argument, 
looking  at  the  subject  from  a  common-sense  point  of  view. 

Whatever  opinion  may  be  held  as  to  the  nature  of  nervous 
energy,  the  phraseology  used  when  its  discharge  is  spoken  of 
implies  a  certain  amount  of  stress  in  the  nerve-centre.     Thus, 

'  '  Transactions  of  the  Medico-Chirurgical  Society  of  Edinburgh,'  voh  i. 
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"  vibration  "  cannot  occur  without  tension,  and  "  explosion  " 
implies  previous  repression.  A  chord  will  not  give  a  clear 
tone  when  it  is  relaxed ;  and  if  the  chamber  in  which  a 
cartridge  is  exploded  is  not  perfectly  rigid,  the  effect  on  the 
bullet  is  weakened.  If  we  are  at  liberty  to  reason  from 
analogies  like  these,  we  must  infer  that  no  nerve-centre  can 
have  its  energy  economically  liberated  unless  its  structure 
is  subjected  to  a  certain  amount  of  stress.  Now,  stress  in  a 
nerve-centre  means  stress  in  its  circulation,  and  this  involves 
pressure  outwards  and  equally  in  every  direction.  If  the 
energy  is  to  be  liberated  with  ease,  and  with  exactness  as  to 
amount  and  direction,  support  to  the  structures  immediately 
concerned  must  be  as  little  yielding  as  possible.  But  if  the 
cerebro-spinal  fluid  is  at  liberty  to  flow  and  ebb  as  readily 
as  some  writers  assert,  this  steady  support  would  be  absent. 
The  brain  in  such  a  case  would  resemble  an  instrument  with 
slackened  strings,  and  would  refuse  to  give  a  clear  response 
to  impressions.  Sudden,  or  powerful,  or  exact  voluntary  effort 
would  then  be  simply  impossible.  For  here,  as  everywhere, 
the  discharge  of  pent-up  energy  will  take  place  in  the  direc- 
tion of  least  resistance.  If  the  displacement  of  the  organ's 
support  occur  more  readily  than  the  production  of  the  in- 
tended result,  such  as  the  movement  of  a  limb,  the  latter  will 
not  be  successfully  accomplished.  Some  of  the  energy  would 
be  wasted  in  the  form  of  simple  mechanical  effect  on  the 
surroundings,  and  the  result,  whether  mental  or  motor,  will  be 
less  precise  than  would  otherwise  be  the  case. 

The  inference,  then,  is  obvious.  If  time  be  an  essential 
factor  in  the  production  of  any  change  in  the  bulk  of  the  brain- 
tissue,  or  in  that  of  the  cerebro-spinal  fluid,  then  for  the  time 
being  the  mass  of  intra-cranial  blood  must  also  remain  a  stable 
quantity. 

If  we  are  allowed  to  assume  the  correctness  of  our  last 
postulate,  two  corollaries  require  to  be  kept  in  view  in 
applying  it  to  encephalic  physiology.  In  the  first  place,  no 
change  can  take  place  in  the  circulation  of  one  portion  of  the 
brain  without  that  of  some  other  part  being  inversely  affected. 
In  the  abdomen,  a  determination  of  blood  to  one  organ  need 
not  of  necessity  involve  a  diminished  supply  to  the  rest  of  the 
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cavity,  but  an  anal^ogous  occurrence  within  the  skull  is  im- 
possible. If  the  anterior  cerebral  arteries,  for  example,  have 
their  supply  augmented,  then  to  an  exactly  corrcs})onding 
extent  a  lessened  amount  can  be  present  in  the  other  en- 
cephalic vessels. 

In  tlie  second  place,  no  change  can  occur  in  its  circulation 
without  a  change  in  the  balance  of  active  pressure  through 
tlic  brain.  The  stress  through  the  whole  cranial  cavity  must, 
of  course,  be  equalised,  from  the  amount  of  fluids  present, 
but  the  displacement  of  solid  particles  must  occur,  and  such 
displacement  is  not  likely  to  be  without  physiological 
significance. 

Assuming  the  approximate  soundness  of  these  principles, 
we  have  to  consider  how  they  may  be  applied  in  encephalic 
physiology.  My  immediate  object  will  be  to  show,  that  they 
must  be  of  essential  importance  in  any  study  of  the  cor- 
relations of  mind  and  brain. 

The  first  subjective  condition  or  faculty  I  have  to  notice  on 
its  somatic  side  is  Attention.  It  is  unnecessary  to  enlarge 
on  the  psychological  importance  of  this  function.  It  may  be 
said  to  underlie  every  other  mental  faculty.  It  is  the  bringing 
of  the  consciousness  to  a  focus  in  some  special  direction.  It  is 
required  to  convert  sensation  into  that  comprehensive  grasp 
of  particulars  which  constitutes  perception  ;  without  it,  mean- 
ingless reverie  will  take  the  place  of  coherent  thought :  nor 
can  we  conceive  of  any  act  being  strictly  voluntary  apart 
from  its  guidance. 

To  study  it  in  its  physiological  relation,  we  may  for  con- 
venience take  the  well-known  effect  of  attention  in  modifying 
the  intensity  of  sensation.  The  mental  effect  produced  by  an 
impression  on  a  sensory  surface  is  stronger,  and  details  about 
the  impressing  cause  are  more  completely  gathered  in  when 
the  mind  is  concentrated  on  it.  On  the  other  hand,  if  the 
consciousness  is  engrossed  in  some  other  direction — if  absorbed 
by  an  interesting  occupation  or  train  of  thought — the  im- 
pression which  formerly  produced  so  much  effect  is  felt 
obscurely  or  not  at  all.  To  account  for  this  difference  we 
cannot  be  content  with  a  merely  metaphysical  explanation. 
To  sav  that  the  mind  is  so  constituted  that  it  cannot  at  one 


202  SOME   POINTS   IN    THE   THYSIOLOGY   OF 

and  the  same  moment  entertain  with  eqnal  distinctness 
dissociated  ideas,  is  only  one  half  of  the  truth.  Tliere  must 
be  a  cerebral  correlative,  and  some  notion  as  to  the  nature  of 
this  must  be  got  if  we  are  to  come  nearer  the  whole  truth. 

Two  factors,  at  least,  may  be  specified  as  bearing  on  this 
problem.  In  the  first  place,  when  the  consciousness  is  en- 
grossed by  an  immediate  sensation,  the  sphere  of  encephalic 
activity  is  comparatively  restricted.  What  that  sphere  may 
be  in  any  particular  instance  it  is  for  anatomy  and  experiment 
to  determine.  For  receiving  the  impression,  for  quickening 
.the  consciousness,  and  for  completing  its  course  as  a  definite 
perception,  the  track  involved  may  be  wide  and  branching, 
but  it  does  not  include  the  whole  brain. 

In  the  second  place,  the  encephalic  circulation  will  he  focussed 
in  the  direction  of  activity.  The  molecular  agitation  occasions 
a  necessity  and  an  attraction  for  more  blood,  and  determina- 
tion of  this  takes  place  all  the  more  freely  on  account  of  the 
quiescence  of  the  larger  part  of  the  brain.  The  latter  has,  as 
it  were,  loosened  its  hold  on  the  circulation,  and  the  impetus 
toward  those  parts  which  have  an  attraction  for  it  is  thus  all 
the  stronger.  The  increased  activity  of  the  circulation  then 
reacts  on  the  energies  of  the  tissue,  and  the  mental  effect 
produced  is  therefore  greater. 

If  now  we  turn  the  picture,  we  find  the  lights  and  shadows 
have  changed  places.  Let  the  mind  be  intent  on  solving 
some  problem,  or  be  engaged  on  some  work  requiring  close 
attention  and  nicety  of  handling,  and  the  impression  which 
formerly  so  completely  took  possession  of  the  consciousness 
may  now  not  in  the  least  be  felt.  Here,  too,  physiological 
conditions  are  at  work.  The  impression  fails,  not  simply 
because  the  consciousness  is  otherwise  engaged,  but  because 
the  track  along  which  it  is  to  travel  is  not  now  in  a  fit 
condition  for  responding  to  the  stimulus.  It  is  out  of  focus. 
The  momentum  of  the  circulation  is  now  directed  toward  the 
centres  of  ideation  and  voluntary  motion,  and  this  implies  a 
derivation  from,  and  consequent  weakening  of,  functional 
vigour  in  the  sensory  ganglia. 

If  the  above  reasoning  be  legitimate — even  approximately 
so — it  becomes  a  matter  of  detail  to  aj»j»ly  the  principle  in 
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other  directions.  In  speculating  on  any  point  in  mental 
physiology,  we  have  something  more  than  the  molecular 
action  of  the  brain  itself  to  cunsidor.  The  capillary  circu- 
lation, too,  has  its  laws,  and  the  encephalic  circulation  its 
peculiarities,  and  a  certain  balance  in  the  latter  must  be 
maintained  if  cerebration  is  to  be  healthy  and  its  outcome 
exact. 

In  perfectly  normal  action  it  is  likely  that  the  molecular 
changes  are  the  dominant  factor  and  keep  the  circulation 
under  control ;  but  not  unfrequently  the  mass  and  velocity 
of  the  circulating  fluid  may  determine  the  sphere  as  well  as 
the  character  of  the  activity,  and  thus  have  effect  on  the 
outcome,  whether  muscular  or  mental. 

If  the  cells  of  one  centre  or  class  of  centres  be  too  readily 
explosive,  they  may  attract  the  blood  so  strongly  as  to  inhibit 
the  function  of  other  parts  of  the  brain  by  the  comparatively 
anapmic  condition  these  are  thus  left  in.  Of  this  we  have  an 
illustration  in  the  phenomena  of  an  epileptic  seizure.  Here 
we  have  the  blood  determined  in  such  volume  to  the  motor 
centres  that  those  which  are  more  immediately  related  to 
consciousness  have  not  sufficient  left  to  enable  them  to  sustain 
function  with.  Some  writers  seem  to  insist  that  during  the 
seizure  the  whole  brain  becomes  almost  bloodless  ;  but  it  would 
be  as  philosophical  to  expect  a  water-wheel  to  revolve 
violently  by  its  supply  of  water  being  cut  off,  as  that  the 
energy  of  the  brain  can  be  prodigally  expended  in  defiance 
of  ordinary  physiological  conditions. 

On  the  other  hand,  if  the  attractive  power  of  some  centre 
is  under  the  normal,  this  may  allow  a  determination  to  other 
centres  to  be  excessive,  and  in  this  way,  again,  the  action  of 
the  whole  encephalon  may  be  modified. 

The  means  usually  adopted  to  induce  the  hypnotic  state 
afford  us  an  illustration  of  a  mode  by  which  this  condition 
may  be  brought  about.  In  the  first  place,  the  attention  is  so 
strained  in  one  direction  that  fatigue  of  a  motor  and  of  a 
sensory  centre  has  been  induced.  When  this  has  happened, 
the  molecular  agitation  that  accompanies  activity  of  function 
becomes  more  difficult.  Repose  is  needed  to  restore  its 
former  fitness  for  work.     The  structures  immediately  involved 
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are  reduced  to  a  condition  approaching  that  of  sleep,  and  as 
a  result  they  have  relaxed  their  hold  on  the  circulation.  The 
forces  which  sustain  its  balance  are  therefore  disturbed.  The 
condition  of  the  encephalic  circulation  may  now  be  considered 
analogous  to  that  of  the  atmosphere  with  a  low  barometric 
pressure ;  it  is  mobile  and  disposed  to  storms.  If  attracted 
in  one  direction,  it  is  determined  strongly.  Then,  the  very 
momentum  with  which  the  blood  surges  in  that  special 
direction,  reacts  on  and  strengthens  function.  If  it  be  toward 
an  ideational  centre,  some  particular  idea  may  so  monopolise 
the  consciousness,  that  the  judging  faculty  is  almost  as  com- 
pletely in  abeyance  as  in  ordinary  dreaming.  Thus,  when 
something  bitter  is  put  into  the  mouth  of  a  hypnotised 
subject,  and  he  is  told  it  is  sweet,  the  notion  of  sweetness 
becomes  dominant  because  the  circulation  is  so  strongly 
focussed  toward  an  ideational  centre  that  the  gustatory  centre 
or  track  cannot  respond  to  its  natural  stimulus.  Its  function 
is  suspended  on  account  of  the  failure  of  a  necessary  con- 
dition. 

In  regard  to  volition,  we  need  not  here  enlarge  on  the 
metaphysical  subtilties  its  discussion  has  given  rise  to.  We 
have  now  to  do  with  it  as  a  faculty  subject  to  the  tyranny  of 
organic  conditions,  and  our  endeavour  is,  if  possible,  to  catch 
at  least  a  glimpse  of  its  mechanism. 

The  Will  is  essentially  a  prospective  faculty.  It  must  have 
a  goal  in  view,  whether  a  muscular  movement,  or  an  eftbrt 
of  memory,  or  a  process  of  reasoning  be  required  to  reach  it. 
Some  notion  must  precede  action,  and  cerebration  does  its 
work  withont  revealing  to  the  consciousness  anything  of  the 
mechanism  employed. 

Certain  of  the  factors,  however,  may  be  specified  with  some 
precision.  I,  of  course,  must  assume  we  have  to  do  with  an 
educated  brain,  in  which  co-ordination  has  been  established 
among  its  various  parts. 

Ideation,  then,  the  initiatory  stage  of  volition,  involves, 
within  a  limited  area,  molecular  movement  with  corresponding 
vascular  excitement.  The  function  of  that  area  becomes 
active,  and  radiation  of  energy  must  take  plaee  in  some  direction. 
Strands  for  the  purpose  of  conduction  branc-h  off  in  innumerable 
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lines  to  other  centres.  What  the  immediate  direction  maybe, 
will  of  course  depend  on  the  circumstances  of  the  moment  and 
the  results  of  previous  association. 

In  order  that  the  outcome  may  correspond  with  the  intention, 
the  impulse  itself  must  be  sufficient  in  intensity  ;  the  "  points," 
(in  railway  phraseology)  must  be  "  open,"  the  line  must  be 
clear,  and  the  circulation  must  be  so  balanced  that  it  is  ready 
to  surge  in  the  required  direction.  The  outcome  may  be 
defective  by  the  failure  of  any  of  these  conditions,  and  an 
improved  adjustment  in  some  needed  respect  may  at  once 
enable  a  correct  result  to  be  got.  Thus,  a  familiar  name  or 
word  may  escape  the  memory,  and  for  a  time  every  effort  may 
fail  to  recall  it.  Then,  for  example,  a  more  successful  focussing 
of  the  circulation  taking  place  in  the  ideitional  centre,  the 
word  comes  up  without  apparent  effort.  From  this  point  of 
view, "  unconscious  cerebration  "  means  simply,  "  better  adjust- 
ment." 

If  the  radiation  be  toward  a  motor  centre,  we  find  in  the 
latter  all  the  conditions  favourable  for  liberating  its  energy. 
In  the  waking  state,  and  in  the  absence  of  fatigue  or  disease, 
the  centre  requires  little  more  than  jjermission  to  do  its  work. 
All  the  potential  conditions  for  discharge  are  already  there. 
With  the  stimulus  communicated  from  another  centre,  we 
have  simultaneously  molecular  agitation  and  vascular  excite- 
ment. The  latter  acts  in  two  ways.  In  the  first  place,  by 
derivation,  it  removes  the  inhibitory  action  of  other  parts  of 
the  brain ;  and  in  the  second  place,  it  further  directly 
stimulates  the  molecular  movement.  The  immediate  result 
is  turgescence  or  orgasm  in  the  centre  itself.  Then,  the 
general  law  in  physics,  that  action  and  reaction  are  equal  and 
contrary,  must  here  hold  good.  If  the  surroundings,  therefore, 
be  stable,  natural  relief  will  be  got  by  the  overflow  or  discharge 
of  energy  into  a  motor  nerve,  and  contraction  of  a  muscle  will 
be  the  result.  On  the  other  hand,  if  the  support  afforded  to 
the  centre  be  insuflScient,  the  vascular  turgescence  will  to  some 
extent  spend  itself  in  displacing  the  surrounding  tissues,  and 
the  intended  movement  will  either  not  take  place,  or  it  will 
fail  in  precision  and  strength. 

My  object  in  the  present   paper   has   been  rather  to  o-ive 
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prominence  to  what  I  consider  a  neglected  factor  in  cerebral 
physiology,  than  to  attempt  its  application  to  all  possible 
instances.  I  shall  be  satisfied  if  I  have  said  enough  to  show 
the  importance  of  investigation  in  the  direction  I  have 
indicated.  Indeed,  when  one  reflects  on  how  much  research 
is  devoted  to  the  minute  structure  of  the  brain  itself,  it 
seems  surprising  that  so  little  attention  is  given  to  what  may 
be  called  intra-cranial  physics.  We  have  here  a  field  which  is 
at  least  as  likely  to  be  fruitful  in  results  as  the  attempt  to 
measure  and  classify  all  the  varieties  of  nerve-cell,  or  to 
.  unravel  the  complex  network  of  nerve-fibres. 

Within  the  skull  we  have  an  imperium  in  imperio,  where, 
with  loyal  fealty  to  the  interests  and  claims  of  Imperial  unity, 
the  rights  of  '•  Home  Rule  "  are  jealously  conserved.  As  the 
speck  of  protoplasm  requires  the  restraint  of  the  cell-wall  to 
enable  it  to  develop  and  exercise  some  specific  form  of  energy, 
so  the  brain-mass  has  its  form  moulded,  and  its  development 
directed,  and,  especially,  its  energies  exercised  under  the  severe 
repression  of  membrane  and  bone.  Then,  in  the  approximately 
— if  not  for  a  time  absolutely — stable  mass  of  blood  in  the 
encephalic  vessels  as  a  whole  ;  in  the  arrangement  of  the 
vessels  themselves  ;  and  in  the  relation  of  their  contents  to  the 
pressure  of  the  atmosphere,  we  have  conditions  which 
contrast  so  remarkably  with  those  we  find  in  any  other  part 
of  the  body,  that  a  consideration  of  their  significance  is  surely 
deserving  more  attention  from  physiologists  than  it  has  yet 
received. 


ON  FALLING. 
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Amongst  the  various  symptoms  which  a  medical  man  is  called 
upon  to  interpret,  there  is  none  more  important  than  that  of 
sudden  fallinrr.  He  usually  endeavours  to  distinguish  between 
an  epilepsy  and  syncope,  althr^ugh  these  two  conditions  by  no 
means  cover  all  the  possible  causes  for  the  occurrence ;  if  it 
has  taken  place  without  loss  of  consciousness,  he  has  to  seek 
much  further  for  its  antecedents.  He  has  therefore  to  discuss 
with  himself  some  of  the  most  difficult  problems  connected 
with  the  working  of  the  nervous  system,  although  fully  aware 
that  no  perfect  interpretation  can  be  made  of  his  case  until 
these  have  been  solved  by  the  physiologist.  Nevertheless 
he  makes  use  of  the  knowledge  which  he  possesses,  to  guide 
him  as  far  as  possible  towards  the  light.  One  of  the  most 
important  facts  which  the  clinical  observer  has  of  late  gained 
from  a  study  of  disease  has  been  independently  worked  out  in 
the  laboratory,  viz.  the  mucli  more  intimate  connection 
between  the  nerve-centres,  nerve-fibres  and  muscles,  than  was 
ever  before  conceived.  A  nerve  now  is  looked  upon  as  the 
actual  process  of  a  cell,  and  its  termination  in  end  plates  as 
closely  incorporated  with  the  muscle.  No  longer  is  a  grey 
centre  regarded  as  a  mere  store-house  of  electricity ;  the 
nerve  a  telegraphic  wire ;  and  the  muscle  a  receptacle  of  force, 
like  a  packet  of  nitro-glycerine,  ready  to  be  exploded  by  the 
pull  of  a  string,  but  the  very  nutrition  of  the  muscle  and  its 
capability  of  storing  up  energy  is  known  to  be  dependent  on 
the  nerves  to  which  it  is  attached.  It  is  ob\dous,  therefore, 
that  all  changes  in  the  motor  centres  will  be  exhibited  by 
.some  corresponding  alteration  in  the  muscles.  This  has 
become  a  truism,  so  that  the  diagnosis  of  a  central  lesion  is 
made  when  no  other  indication  of  it  exists  than  a  weakened 
state  of  some  set  of  muscles.     We  daily  speak  of  the  blocking 
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(jf  an  artery  in  the  brain,  or  tlio  rnptnre  of  a  cerebral  vessel, 
when  not  a  single  (characteristic  syni))tom  of  disease  of  the 
organ  is  present ;  we  judge  only  by  the  fact  of  certain  muscles 
associated  through  the  nerves  and  sjjinal  cord  with  a  particular 
part  of  the  brain  being  paralysed.  This  ch)se  union  of  nerve 
activity  and  muscle  movement  is  tecognised  through  the  whole 
animal  kingdom.  The  position  and  attitude  of  an  animal 
testify  to  the  working  of  the  brain  within  ;  whether  it  holds 
itself  ready  to  pounce  on  its  prey,  or  lie  crouching  with  fear. 

In  man  the  attitude  of  defiance,  with  well-knit  muscles,  and 
.  that  of  the  trembling  coward,  exhibits  at  once  the  close 
connection  between  the  muscles  and  the  nervous  system.  The 
different  positions  of  the  hands  and  limbs  as  indicative  of  the 
ever-varying  passions  of  the  mind  have  been  fully  illustrated 
by  Dr.  Warner  in  his  work  on  "  Physical  Expressions."  The 
hard  physiognomy  of  Julius  Caesar  and  the  more  supple 
features  of  Homer  are  seen  in  striking  contrast  in  their  respec- 
tive busts  in  the  British  Museum. 

The   close   correspondence   between  the  nerve-centres    and 

muscles  is  well  exemplified  in  the  exhibition  of  the  so-called 

'•'  thought  reading."     Not  only  does  the  nerve-centre  stimulate 

the    muscle  to  action,  but  the  mere  thought  of  a  movement 

will  influence  it,  as  if  the  motor  region  of  the  brain  could  not 

in  mere  imagination  be  employed  (if  we  may  use  so  roundabout 

an  expression)  without  a  corresponding  effect  on  those  muscles 

which  would  be  engaged  in  the  movement ;    so  that  if   the 

subject  of  the  experiment  be  told  to  fix  his  attention  closely 

upon  the  thing  which  he  has  hidden,  the  muscles  which  would 

have  taken  him  to  the  place  of  concealment  undergo  a  tension 

which  is  quite  capable  of  being  appreciated  by  any  one  who 

chooses  to  cultivate  by  practice  this  manipulative  art.     It  is 

the  unconsciousness  of  this  change  in  his  muscles  which  makes 

the  subject  of  the  experiment  believe  that  the  operation  is  a 

purely  mental  one.     I  apprehend  that  this  is  a  law  of  our 

nature,  and  that  in  various  processes  of  thought  the  different 

muscles  whicli  would  outwardly  express   them   are   put   into 

action,  so  that  some  persons  with  little  power  of  restraint  think 

aloud.     I  have  been  more  than  once  struck  with  this  when 

driving  along  the  streets  on  the  occasion  of  some  damage  to 
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one's  carriage,  or  of  one's  horse  having  gone  lame ;  the  common 
or  unodnc'utod  people  will  openly  proclaim  the  fact.  It  no 
donbt  has  also  passed  tlirongh  the  brain  of  every  one  on  the 
road,  but  the  better  educated  inhibited  the  outward  expression 
of  it.  I  mention  in  my  published  Lectures  the  case  of  a  singer, 
who,  when  reading  a  piece  of  music  mentally,  "  hums  "  the  air ; 
but  if  ho  has  a  sore  throat,  or  is  hoarse,  he  cannot  appreciate 
its  merits  in  the  same  degree  as  when  he  is  well. 

Mr.  Francis  Galton^  made  some  very  interesting  observations, 
according  to  his  usual  scientific  and  rigorous  method,  by  which 
he  measured  the  boredom  of  an  audience  by  the  tone  of  thcur 
muscles.  If  the  discourse  was  dry,  the  persons  lolled  and  held 
the  most  varying  inclinations  towards  one  another ;  but  as  soon 
as  the  speaker  said  anything  interesting,  the  audience  braced 
themselves  up,  presented  a  fixed  attitude,  so  as  to  become 
equidistant  from  one  another.  Mr.  Galton  thinks  by  a  little 
trouble  he  could  frame  an  exact  measurement  of  the  intentness 
or  indifferience  of  an  audience. 

It  is  evident,  then,  how  intimately  associated  are  the  motor 
regions  of  the  brain  and  the  muscles ;  when  the  latter  are 
braced  up,  the  former  are  active,  and  there  is  a  corresponding 
condition  between  the  laxity  of  the  one  and  the  inactivity  of 
the  other.  Not  only  is  the  connection  of  the  nerve-centres  in 
the  spinal  cord  necessary  for  the  nutrition  of  the  muscles 
and  accumulation  of  energy,  but  it  seems  as  if  the  higher 
centres  must  be  in  action  for  the  continued  preservation 
of  their  tension.  Let  the  activity  of  the  former  for  a 
moment  cease,  as  in  sleep ;  the  muscles  become  relaxed,  the 
head  drops  on  one  side,  the  mouth  opens,  and  if  the  indi- 
vidual be  standing,  he  falls  to  the  ground.  There  seems  to 
be  a  constant  need  of  action  in  the  higher  motor  cells  to 
preserve  the  body  in  position,  for  between  contraction  of  the 
muscles  on  the  one  hand,  and  complete  relaxation  on  the 
other,  there  is  an  intermediate  condition  of  tension  necessary 
for  this  preservation  of  the  balance  of  the  body ;  there  must 
therefore  be  a  state  of  nerve  centres  both  of  cord  and  brain, 
which  is  one  neither  of  great  energy  nor  of  repose,  but  one  of 
continuous  action. 

'  '  Nature,'  June  2.5,  1885, 

VOL.    IX.  P 
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If  we  have  a  patient  who  is  subject  to  falling,  it  is  evident 
that  the  higher  motor  regions,  or  some  part  of  the  lower  track 
leading  to  the  muscles,  has  for  the  moment  become  inert,  and 
we  ask  ourselves  in  what  way  has  this  been  brought  about. 
One  of  the  best  known  facts  in  reference  to  the  physiology  of 
the  brain  is,  that  its  function  is  dependent  directly  upon  a 
due  supply  of  blood ;  not  only  is  the  latter  necessary  for  its 
nutrition,  but  for  its  momentary  activity.  If  the  circulation 
be  arrested,  unconsciousness  occurs  instantly,  and  the  person 
falls.  It  is  evident  that  a  general  cessation  of  the  circulation 
would  result  not  only  in  unconsciousness,  but  in  a  loss  of 
other  functions  of  the  organ  ;  it  does  not,  however,  follow  that 
there  might  not  be  an  arrest  to  the  flow  of  blood  in  some 
portion  of  the  brain,  leading  to  a  paralysis  of  certain  muscles 
without  loss  of  consciousness,  and  no  doubt  this  does  often 
happen  in  hysterical  women.  The  sudden  falling  in  syncope 
appears  clearly  to  arise  from  an  arrest  of  the  flow  of  blood  to 
the  brain,  as  the  patient  becomes  pale  and  pulseless,  and  the 
local  effects  of  arrest  are  seen  in  the  case  of  hemiplegia, 
resulting  from  ligature  of  the  carotid.  As  it  is  important  to 
bear  these  great  facts  in  mind,  it  may  be  as  well  to  refer  to 
the  experiments  of  Sir  A.  Cooper,  performed  more  than  fifty 
years  ago,^  He  commenced  by  tying  the  cerebral  vessels 
in  dogs,  and  observing  the  effects.  He  first  ligatured  the 
carotids,  which  produced  some  temporary  disturbance  in  the 
respiration  and  circulation.  As  soon  as  the  animal  was 
restored,  he  exposed  the  vertebral  arteries  and  compressed 
them  ;  the  dog  immediately  became  unconscious  and  seemed  to 
be  dead ;  he  removed  the  pressure,  and  the  animal  as  speedily 
recovered.  He  compressed  the  vessels  a  second  time,  and 
then,  as  before,  there  followed  loss  of  motion  and  apparent 
death ;  when  the  ligature  was  loosened,  the  animal  came  to, 
with  a  deep  inspiration.  After  some  hours  he  compressed  the 
vessels  a  third  time,  and  repeated  it  in  all  six  times,  and  always 
with  exactly  the  same  result.  Sir  Astley  observed  that  this 
compression  of  the  vertebrals  after  the  carotids  were  tied  put 
an  entire  stop  to  the  functions  of  the  brain.  He  then  took 
another  dog,  and  tied  the  vertebrals  ;  this  produced  a  greater 

'  '  Guy's  Hospital  Reports,'  vol.  i.  1836. 
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effect,  as  it  seemed  to  paralyse  the  forelegs.  When  on  the 
following  day  the  animal  had  recovered,  he  compressed  the 
carotids,  immediately  it  fell,  losing  all  sensation  and  volition  ; 
on  removing  the  pressnre  it  soon  recovered.  He  performed 
this  experiment  four  times  with  the  same  result.  He  then 
took  another  animal,  and  tied  all  the  four  vessels ;  it  ceased 
to  breathe,  and  soon  died.  Sir  A.  Cooper  adds, "  this  is  a  most 
decisive  experiment,  showing  the  effect  of  the  arrest  of  blood 
in  the  vessels  of  the  brain  in  stopping  respiration,  volition 
and  sensation,  the  result  being  striking  and  immediate." 
Sir  Astley  then  tried  the  effects  of  pressure  on  the  neck,  with 
the  same  results,  or  in  his  own  words  :  "  The  same  effect  of 
interrupting  the  stream  in  the  vertebrals  and  carotids  was 
produced  in  an  equally  conspicuous  manner  without  the 
application  of  ligatures,  as  follows  :  The  animal  was  held  in  a 
convenient  position,  with  its  neck  extended  and  its  head 
thrown  back.  I  then  applied  my  thumbs  so  as  to  compress 
at  the  same  time  the  two  vessels  on  each  side,  taking  care  to 
leave  the  trachea  entirely  free  from  compression.  Eespiration 
ceased  in  a  few  seconds ;  some  struggling  then  took  place,  and 
the  animal  appeared  dead.  The  pressure  being  then  removed, 
the  respiration  w^as  completely  suspended  ;  but  artificial  motion 
being  given  to  the  ribs,  the  animal  gasped,  began  to  breathe 
quickly  and  recovered.  I  also  put  a  ligature  around  the  neck, 
close  to  the  sternum,  so  as  to  compress  the  carotid  and  vertebral 
arteries,  but  the  trachea  was  excluded  by  passing  the  ligature 
behind  it.  Although  the  trachea  remained  free,  as  soon  as 
the  ligature  compressed  the  carotid  and  vertebral  arteries, 
breathing  ceased,  and  all  the  functions  of  the  brain  were 
destroyed." 

Not  being  quite  sure  that  he  might  not  have  injured  the 
nerves,  he  proceeded  to  put  ligatures  on  the  pneumogastric, 
phrenic  and  sympathetic  nerves,  or  in  his  own  words : 
"Before  I  would  venture  to  draw  conclusions  from  the  ex- 
periments above  detailed,  I  was  desirous  of  convincing  myself 
that  no  injury  done  to  the  nerves  could  have  influenced  in 
any  material  degree  effects  which  had  been  observed.  I 
proceeded  therefore  to  investigate  the  consequences  of 
applying  ligatures  to  the  principal  nerves  of  the  neck." 

P  2 
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Sir  A.  gives  the  results  of  these  experiments,  which  were 
negative  as  regards  the  object  he  had  in  view,  and  concludes 
his  paper  with  these  words :  "  The  sudden  death  that  takes 
place  from  'pressure  at  the  sides  of  the  neck  must  not  be 
attributed  to  an  injury  to  the  nerves,  but  it  is  owing  to  the 
impediment  to  the  due  supply  of  blood  to  the  grand  centre  of 
nervous  influence." 

With  our  improved  experimental  methods  I  do  not  know 
that  physiologists  would  be  altogether  satisfied  with  Sir  A. 
Cooper's  conclusions,  and  more  especially  as  it  is  now  generally 
believed  that  an  inhibitory  action  can  be  produced   on   the 
different  organs  of  the  body  through  the  nervous  system,  and 
that  the  brain  can  be  included  in  the  general  law ;  indeed  it 
is  probable  that  cerebrum,  cerebellum  and  spinal  cord  may 
possess  some  inhibitory  power  over  one  another.     It  may  be 
a  question,  therefore,  whether  some  direct  influence  may  not  be 
exerted  through  the  nerves,  either  on  the  heart  or  the  brain,  in 
such  an  experiment  as  that  made  by  Sir  A.  Cooper  by  pressure 
on  the  neck.     Dr.  de  Watteville  informs  me  that  he  has  often 
performed  the  same  experiment  on  the  human  subject  with 
like  results :  by  placing  his  thumbs  on  each  side  of  the  neck, 
and  exerting  a  little  pressure,  he  can  make  the  strongest  man 
fall  at  his  feet.     He  believes  that  he  compresses  the  vagus,  and 
that   it   is   through   this   nerve  that  the   effect  is   produced. 
Czermak,  it  may  be  remembered,  was  in  the  habit  of  showing 
how  by  pressure  on  this  nerve  he  could  influence  the  action  of 
his  own  heart.     These  opinions,  it  is  seen,  are  in  favour  of  the 
brain  being  influenced  through  the  heart. 

I  have  long  known,  and  been  in  the  habit  of  teaching  as  an 
important  practical  fact,  that  pressure  on  the  neck,  as  in  hanging 
or  garotting,  will  often  produce  instantaneous  insensibility  and 
death  ;  and  that  strangulation  by  no  means  implies  congestion 
of  the  lungs  and  engorgement  of  the  right  side  of  the  heart,  as 
writers  on  medical  jurisprudence  have  maintained.  The  fact 
is  of  the  same  nature  as  that  exhibited  in  Sir  A,  Cooper's 
experiment.  Even  death  by  obstruction  of  the  larynx  is 
sometimes  instantaneous,  and  not  accompanied  by  the  usual 
symptoms  of  suffocation,  as  if  there  had  occurred  a  sudden 
paralysis  of  the  respiratory  centre. 
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Tliat  the  brain  can  bo  acted  on  directly  independent  of  the 
lieart  wouhl  seem  to  be  proved  by  cases  of  shock,  wliether  this 
be  physical  or  moral.  A  blow  on  the  head  of  a  man  at  once 
"  makes  havoc  among  those  tender  cells,  and  checks  liis  power 
to  shajie,"  and  at  the  same  time  produces  a  paralysis  of  motion 
and  of  all  the  senses.  A  fright  will  produce  exactly  the  same 
result,  as  I  have  witnessed  on  several  occasions  in  the  cases  of 
women  who  have  lain  for  days  in  a  state  of  torpor  or  trance 
after  some  dreadful  catastrophe.  When  under  similar  con- 
ditions the  patient  has  been  paralysed  on  one  side  only  and 
retained  her  consciousness,  we  cannot  but  believe  that  on© 
half  of  the  brain  has  been  inhibited  in  action,  as  in  hysterical 
hemianaesthesia.  If  the  same  result  should  follow  an  injury 
to  the  head,  as  I  have  on  several  occasions  seen,  it  would  follow 
that  a  blow  might  be  sometimes  given  Avith  that  exact  amount 
of  force  which  would  concuss  one  hemisphere  of  the  brain  and 
not  the  other.  All  these  cases  show  that  the  brain  can  receive 
a  direct  influence  through  the  nervous  system  without  intro- 
ducing the  instrumentality  of  the  heart's  action.  Nevertheless 
the  fuuctionising  power  of  the  brain  does  seem  to  be  momentarily 
dependent  upon  the  heart.  If  this  organ  stops,  the  individual 
is  dead ;  a  blow  on  the  abdomen  has  been  known  to  arrest 
suddenly  the  heart's  action,  and  death  is  instantaneous.  Were 
it  not  so,  we  should  have  to  believe  the  ghastly  French  stories 
of  guillotined  heads  talking  and  grimacing.  In  favour  of 
direct  inhibition  of  the  brain  through  nervous  influence,  I 
might  mention  the  case  of  wild  animals  suddenly  expiring 
from  fright,  and  the  lesser  effects  produced  upon  them  bv  the 
so-called  mesmeric  process,  whereby  they  will  lie  for  a  long 
time  in  a  completely  torpid  state.  A  sudden  strange  noise 
will  cause  my  parrot  to  dro]3  from  its  perch  as  if  it  had  been 
shot ;  an  inhibitory  action  on  the  brain  through  the  auditory 
nerve.  I  have  purposely  avoided  speculating  upon  the 
supposed  inhibitory  action  of  the  brain  on  the  cerebellum  or 
the  spinal  cord,  as  the  question  has  not  been  satisfactorily  de- 
termined, being  content  rather  to  speak  of  the  clinical  facts 
which  one  is  anxious  to  elucidate.  These  seem  rather  to  show 
that  the  activity  of  the  cord  is  not  only  associated  with,  but 
dependent  upon  that  of  the  brain. 
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All  the  instances  mentioned  show  how  directly  the  healthy 
working  of  the  muscles  is  under  the  influence  of  the  brain,  and 
that  the  activites  of  the  two  structures  correspond.     In  sleep, 
the  brain  is  inactive  and  the  muscle  relaxes  ;  in  close  attention, 
the  muscle  contracts ;  and  in  a  determined  state  of  mind,  as  in 
anger,  the  muscles  would  be  tightly  knit  up.     Just  as  the 
passions  of  the  mind  vary  in  kind  and  degree,  so  I  apprehend 
the  state  of  the  muscles  varies,  and  similar  degrees  of  con- 
traction occur  under  simple  mechanical   conditions.      If,  for 
example,  the  arm  be  bent  by  flexing  the  muscles  of  the  elbow, 
it  may  be  retained  in  that  position  for  a  long  time  without 
fatigue  ;  but  if  any  weight  be  placed  in  the  hand,  the  flexors 
have  to  exert  a  greater  power  to  overcome  the  strain,  and  I 
apprehend   the  contraction  of  the  muscle  in  the   two   cases 
means  two  difi'erent  conditions ;  there  is  evidently  a  greater 
expenditure  of  force  in  the  latter  case,  with  a  corresponding 
fatigue  ;   but  what  the  difference  is  in  the  anatomical  con- 
stituents of  the  muscle  I  would  not  venture  to  say.     Since  the 
natural  tension  of  the  muscle  is  only  preserved  whilst  it  is 
attached  to  a  healthy  nerve-centre,  it  follows  that  its  integrity 
and  reinforcement  after  exertion  must  depend  on  nerve  in- 
fluence ;   but  since  during  the  stimulation  of  the  motor  nerve 
it  is  undergoing  exhaustion,  it  necessarily  follows  that  it  is 
during  its   relaxation   and   state   of  rest   the   muscle   is   ac- 
quiring new  vigour.     The  energy  of  the  muscle  is  produced  in 
itself,  and  is  not  a  direct  power  sent  by  the  nerve,  for  if  not  so, 
a  horse  would  not  be  stronger  than  a  man.     The  muscles  are 
like  accumulators  in  which  a  chemical  force  is  stored  up  ready 
to  exhibit  itself  as  electricity,  but  which  can  only  be  produced 
under  the  influence  of  a  battery.     The  subject  of  degeneration 
and  repair  of  muscle  has   been   admirably  discussed  by  Dr. 
Gaskell  in  a  paper  in  the '  Journal  of  Physiology.'    He  maintains 
that  there  is  good  reason  to  believe  that  all  the  muscles  are 
like  the  heart,  innervated  by  two  sets  of  nerve  fibres  of  an 
opposite  character ;  and  therefore,  as  motion  tends  to  wear  out 
the  muscle,  so  there  is  an  inhibitory  nerve  which  stops  all 
action,  and  at  the  same  time   allows  the   renovation   of  the 
muscle  to  take  place. 

All  the  questions  involved  in  the  subject  which  I  have  been 
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dis(nissiiig  are  by  no  means  exhausted,  for  we  have  taken  no 
heed  of  the  intermediate  apparatus  between  the  motor  brain- 
region  and  the  muscles.  Seeing  that  the  fibres  of  the  motor 
tract  proceed  mostly  to  the  anterior  cornua  of  the  cord,  and  from 
these  again  other  nerves  pass  on  which  stimulate  the  muscles, 
it  is  probable  that  nearly  all  the  cerebral  influence  is  conveyed 
through  the  spinal  system.  The  size  of  the  cord  would  be 
opposed  to  the  idea  of  a  more  direct  connection,  and  we  know 
that  there  is  no  need  of  it,  seeing  that  the  muscles  act  in 
groups  under  the  direction  of  special  centres,  as  for  example 
in  the  process  of  talking,  where  a  large  number  of  muscles 
innervated  by  numerous  nerves  are  set  in  operation  through  a 
centre  which  is  regulated  by  the  brain.  If  this  is  true,  the  con- 
trary is  true ;  and  when  the  brain  is  inert,  the  spinal  centres 
are  at  rest.  We  have  nothing  to  show  (except  speculatively) 
the  inhibitory  action  of  one  on  the  other.  Of  course  in 
disease  a  so-called  cerebral  and  spinal  paralysis  are  very 
different.  Any  lesion  between  the  brain  and  spinal  centre, 
whence  proceed  nerves  to  a  limb,  does  not  affect  in  any  way 
the  nutrition  of  the  latter  ;  the  limb  is  healthy,  but  it  cannot 
be  reached,  as  the  line  of  communication  between  it  and  the 
volitional  region  of  the  brain  is  severed.  A  lesion  of  a  spinal 
centre,  however,  or  of  the  nerves  proceeding  from  it,  produces 
loss  of  nutrition  of  the  muscles  and  their  speedy  atrophy.  I 
know  nothing  of  such  a  result  as  this  arising  from  a  mere 
inhibition  of  the  function  of  the  cord,  but  an  inhibitory  arrest 
of  function  of  certain  parts  of  the  cord  must,  I  apprehend, 
continually  occur.  That  the  cord  can  be  stopped  in  its 
ordinary  physiological  work  without  any  structural  change 
occurring  in  it,  is  seen  in  cases  of  angular  curvature,  where  a 
patient  may  be  totally  paralysed  for  many  weeks  and  then 
perfectly  recover.  To  say  that  the  cord  has  been  pressed 
upon,  does  not  explain  how  the  pressure  has  caused  it  to  cease 
work  without  any  material  damage  having  been  inflicted  upon 
it.  In  the  acute  ascending,  or  Landry's  paralysis,  no  change 
may  be  found  on  the  minutest  examination  of  the  cord. 

That  the  cord  may  be  the  seat  of  an  inhibitory  influence  I 
infer  from  the  fact,  that  in  some  cases  of  very  chronic  spine 
disease,  patients  have  suffered,  amongst  their  earlier  symptoms. 
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from  sudden  falling.  A  young  lady,  now  hopelessly  paralysed, 
used  about  two  years  ago  to  suddenly  fall  whilst  walking ;  she 
would  then  rise  and  proceed  as  before.  On  the  closest  inves- 
tigation there  did  not  seem  the  slightest  suspicion  of  even  a 
momentary  loss  of  consciousness.  And  in  the  case  of  a  man 
who  died  in  the  hospital  of  general  degeneration  of  the  cord, 
his  first  symptom  was  falling  in  the  street.  In  other  cases 
which  I  have  not  had  an  opportunity  of  following,  the  result  has 
not  been  known.  I  mention  in  my  published  lectures,  imder 
the  heading  "  transient  paralysis,"  the  case  of  a  butcher  who 
whilst  carrying  weights  would  often  suddenly  fall,  at  other  times 
lose  the  power  of  speaking.  Without  any  apparent  reason 
seizures  would  come  on,  when  his  speech  suddenly  failed,  and 
he  was  quite  unable  to  move  his  limbs,  swallow,  cough  or  spit. 
There  was  no  symptom  of  epilepsy,  and  no  spasm.  I  also 
mention  the  case  of  a  gentleman  who  would  suddenly  lose  all 
power  of  Avalking,  and  sometimes  would  find  he  was  unable  to 
speak.  This  was  not  due  to  spasm,  but  to  relaxation  of  the 
muscles,  for  his  jaw  would  drop,  and  he  was  unable  to  close  his 
mouth.  His  wife  often  held  up  his  jaw  until  power  had  returned. 
To  use  his  own  expression,  everything  was  going  on  regularly 
in  his  body,  when  suddenly  there  was  a  reversal  of  the  engine. 
He  eventually  lost  these  attacks.  I  was  in  the  habit  of 
illustrating  to  students  the  difference  between  paralysis 
arising  from  organic  disease  of  the  cord,  and  that  arising  from 
a  mere  inhibited  action,  by  taking  two  watches  which  were 
not  going.  It  was  impossible  to  say  from  looking  at  the 
exterior  what  was  the  cause  of  this ;  but  on  examining  the 
inside,  we  found  one  seriously  damaged  in  its  chain  or  spring, 
whilst  the  other  was  a  perfect  watch,  but  had  not  been  wound  up. 
Many  slighter  forms  of  transient  paralysis  one  occasionally 
meets  with,  as  when  a  patient  describes  a  sudden  weakness 
coming  over  an  arm,  and  any  object  which  was  being  held 
falls  to  the  ground.  A  gentleman  lor  two  years  after  typhoid 
fever,  although  he  could  walk  well,  would  be  occasionally  and 
temporarily  seized  with  almost  complete  paraplegia. 

It  will  be  seen  that  where  falling  has  occurred  with  loss  of 
^consciousness,  we  have  placed  the  cause  in  the  brain  proper ; 
and  when  there  has  been  no  loss  of  consciousness,  we  have 
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looked  for  a  cause  in  the  motor  tracts  below,  or  in  the  spinal 
centres ;  but  there  seems  no  reason  to  doubt  the  possibility  of 
the  function  of  certain  motor  areas  being  inhibited  alone,  just 
as  tliese  may  be  disturbed  alone  in  cases  of  syphilitic  disease 
accompanied  by  hemi-convulsion  without  loss  of  consciousness. 
As  I  have  before  said,  I  believe  the  hysterical  hemianaesthesia 
is  due  to  an  inhibitory  influence  operating  on  one  hemisphere, 
for  there  is  not  only  a  paralysis  of  half  the  body,  but  accom- 
panying this  there  is  often  an  obliquity  of  the  mind.  That 
consciousness  remains  when  a  large  part  of  one  hemisphere  is 
destroyed  has  frequently  been  observed. 

Since  in  sleep  there  is  the  same  loss  of  consciousness  and 
paralysis  of  the  muscles  as  in  syncope,  I  have  assumed  that  the 
cause  is  the  same  in  both ;  a  diminished  circulation  in  the 
brain.  This  has  been  proved  to  demonstration  in  the  case  of 
sleep,  and  is  exactly  what  might  have  been  imagined  by  con- 
sidering the  varying  function  of  organs.  Sleep,  which  has 
been  regarded  as  one  of  the  most  mysterious  phenomena  of  the 
animal  economy,  is  not  peculiar  to  the  brain,  but  is  merely  the 
most  striking  example  of  the  alternating  action  of  the  func- 
tions of  the  human  body.  We  have  just  now  seen  how  the 
muscular  apparatus  wears  out,  and  is  again  replenished  by  rest ; 
and  as  for  the  stomach,  it  is  quite  a  different  organ  when  in 
action  and  at  rest.  In  the  latter  condition  it  is  small,  with 
its  interior  pale,  containing  little  blood,  and  its  secretion 
scarcely  acid :  the  organ  is  asleep ;  but  immediately  food  is 
put  in  it,  it  wakes  up,  blood  flows  into  its  structure,  an  acid 
secretion  is  poured  out,  and  it  begins  to  act  in  a  peristaltic 
manner  on  the  material  within. 

Readers  may  be  disappointed  at  my  not  arriving  at  definite 
conclusions  on  the  subject  so  important  and  interesting  as 
that  which  I  have  been  discussing.  I  am  of  opinion  that  the 
time  is  yet  distant  when  the  questions  I  have  raised  can  be 
satisfactorily  solved,  seeing  that  they  include  some  of  the 
deepest  problems  in  the  physiology  of  the  nervous  system.  I 
have  merely  in  a  desultory  manner  spoken  of  a  symptom  with 
which  we  are  constantly  meeting,  and  expressed  some  thoughts 
which  necessarily  arise  in  considering  it. 
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Hysteria,  like  epilepsy,  is  a  functional  disease  of  the  nervous 
system,  and  since  it  may  affect  the  whole  or  any  part  of  the 
cerebro-spinal  tract,  the  symptoms,  irregular  and  variable, 
cannot  be  included  under  one  rigid  formula.  An  exhaustive 
description  of  the  disorder  would  be  tedious  and  unprofitable. 
I  shall  therefore  merely  attempt  to  note  a  few  details  regarding 
its  etiology,  and  pass  on  to  discuss  a  few  of  the  more  cha- 
racteristic signs.  The  appellation  "  hysteria  "  is  at  best  faulty, 
conveying,  as  it  always  does,  misapprehension  to  the  minds  of 
outsiders,  and  employed,  as  it  too  frequently  is,  as  a  cloak  for 
our  own  ignorance,  or  lack  of  observation  whenever  unable  to 
otherwise  relegate  existing  symptoms.  Let  us  ever  beware 
and  guard  against  making  this  reprehensible  error,  for  many 
unfortunate  sufferers,  who  have  evinced  no  other  manifestations 
than  those  of  a  so-called  hysterical  type,  have  ultimately 
succumbed,  with  no  special  or  marked  alteration  of  symptoms, 
the  victims  of  true  organic  disease.  In  many  cases,  if  not  all, 
the  organic  disease  has  existed  from  the  onset,  and  is  not,  as 
many  authors  woidd  have  us  believe,  a  mere  sequel  of  the 
functional  disturbance.  Occasionally  I  have  witnessed 
autopsies  on  the  bodies  of  those  who,  during  life,  were  the 
supposed  victims  of  hysteria  or  hypochondriasis,  and  at  which 
no  trace  of  organic  mischief  was  revealed.  The  simple  fact, 
therefore,  that  hysteria,  as  such,  has  hitherto  eluded  all 
detection  is  no  criterion,  and  cannot  justify  the  conclusion 
usually  tacitly  implied,  that  it  has  no  other  than  a  mere 
fanciful  existence  in  the  mind  of  the  unfortunate  sufferer. 
That  the  mental  state  exercises  a  mighty  influence  over  the 
well-being  of  the  body,  no  one  can  dispute,  and  it  may  be 
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occasionally  the  dominating,  if  not  sole  factor  at  work,  in 
})ro(lucing  functional  manifestations. 

Regarding  the  essential  or  fundamental  cause  of  nerve 
instability,  nothing  definite  is  known,  and  the  whole  question, 
still  wrapt  in  obscurity,  may  yet,  we  hope,  be  evolved  under 
the  guidance  of  the  scientific  mind  free  from  all  bias.  So  far 
it  appears  to  depend  upon  some  alteration  in  the  relative 
amounts  of  the  chemical  constituents  of  nerve  tissue,  and  in 
their  mode  of  union,  whereby  there  results  an  augmentation  of 
the  elasticity  or  tension,  and  consequent  increased  proneness 
to  molecular  trepidation.  Through  the  medium  of  our  nervous 
systems,  each  organ  and  every  ultimate  tissue  of  the  body  is 
made  aware  of,  and  acts  and  re-acts  in  harmony  with,  those 
multifarious  changes  for  ever  going  on,  not  only  in  the 
organism  itself,  but  its  environments.  When,  however,  we 
remember  that  higher  organisation  and  greater  functional 
activity  are  concomitants  of  lessened  structural  stability,  it 
is  not  at  all  astonishing  that  a  tissue  so  highly  organised  and 
functionally  active  as  that  of  the  brain  and  spinal  cord  of  man 
should  so  readily  be  deranged.  Considering  the  manifold 
influences  at  work  in  the  organism  itself  and  its  surroundings, 
it  is,  to  my  mind,  more  a  subject  of  surprise  that  deviation 
from  the  apparent  normal  state  is  not  more  commonly 
displayed. 

The  nervous  system  of  the  female  is  evidently  more  prone  to 
manifest  functional  change  than  that  of  the  male.  Yet  hysteria 
is  not  exclusively  a  disease  of  the  female  sex,  for  I  have 
frequently  witnessed  its  evolution  as  a  traumatic  sequel  in  the 
apparently  robust  and  energetic  labourer.  In  the  female  it 
usually  appears  between  the  period  of  puberty  and  the  cessation 
of  sexual  activity.  It  is  not,  however,  confined  to  this  age.  I 
have  occasionally  noted  its  existence  in  children,  and  recently 
to  a  most  marked  extent  in  a  girl  of  seven.  In  both  sexes  it 
is  a  most  intractable  disorder,  but  is  possibly  more  amenable 
to  treatment  in  the  female  than  in  the  male. 

In  many  cases  derangement  of  the  nervous  system  is  supposed 
to  result  from  functional  disturbance  or  true  orgfanic  disease  of 
the  genital  organs,  and  often  no  other  associated  or  causal 
disturbance  can  be  elicited.     Here  the  influence  may  be  of  a 


220  A   FEW    NOTES   ON    HYSTERIA. 

direct  nature,  or  occur  through  the  agency  of  the  emotions,  for, 
be  it  remembered,  sexual  disturbances  often  prey  upon  the 
mind,  and  may  thus  indirectly  produce  prejudicial  effects  on 
the  whole  animal  economy.     With  the  approach  and  appear- 
ance of  each  recurring  monthly  flow,  the  whole  female  frame 
may,  in  health,  and  apart  from  any  resulting  emotional  state, 
participate  in  the  change.     In  some  cases  of  organic  disease  of 
the  nervous  system  in  the  female,  menstruation  is,  I    have 
occasionally  noted,  anticipated  by  the  development  of  symptoms, 
otherwise  latent,  or  the  aggravation  of  symptoms  already  in 
existence  ;  a  fact  strongly  presumptive  of  a  close  relationship, 
direct  or  indirect,  between  the  sexual  functions  and  the  cerebro- 
spinal state.     In  many  cases  of  hysteria,  anomalous  sensations 
are  complained  of ;  as,  however,  the  majority  of  such  are  vague 
and  indescribable,  it  would  be  futile  to  attempt  more  than  a 
description  of  those  commonly  experienced.    Anaesthesia,  or  loss 
of  sensibility,  may  affect  the  lower  limbs  when  it  is  usually 
associated  with  a  simple  paresis  or  complete  loss  of  power,  and 
reaches  the  same  level  on  both  extremities.     It  may  partake 
of  the  form  of  hemianassthesia,  in  which  the  whole  of  one  side 
of  the  body  is  more  or  less  completely  involved.     The  loss  of 
sensibility  then  may  or  may  not  coexist  with  motor  manifesta- 
tions, hemiplegia,  hemiparesis,  or  hemichoreiform  movements 
being  at  the  same  time  displayed.     Under  such  circumstances, 
the  head  and  special  senses  on  the  anaesthetic  side  may  escape  ; 
occasionally,  however,  they  likewise  participate  in  the  change. 
Nor  is  this  to  be  wondered  at  when  we  recall  the  fact,  that  the 
special  senses  are  but  highly  organised  modifications  of  the 
tactual.     When   loss  of  sensation  is  confined  to  one  side  of 
the  body,  it  will  be  noted  that  a  line  passing  through  the 
middle  of  the  body  longitudinally,  separates  in  a  most  marked 
manner  the  healthy  from  the  disordered  half.     In  a  few  rare 
instances   I   have   elicited   the  coexistence  of  hyperajsthetic 
patches  on  the  ana3sthetic  half  of  the  body,  more  especially  in 
the  region  of  the  ovary  and  breast,  and  this  apart  from  men- 
struation.    There  can  be  no  doubt  that  the  hemianassthesia  is 
central,  and  results  from  functional  disturbance  of  the  higher 
cortical  centres  in  the  brain ;  w  hilst  the  simultaneous  existence 
of  hyperffisthetic  patches  depends  on  a  markedly  augmented 
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tension  of  the  peripheral  nerve-endings  located  in  the  region 
manifesting  the  change.  Pain  is,  in  reality,  an  aggravated 
pleasure.  The  finger  placed  in  tepid  water  may  convey  to  the 
cerebrum  a  sensation  of  pleasure,  whilst  placed  in  boiling  water 
it  forthwith  excites  a  sensation  of  intense  pain.  These  two 
states  are  essentially  the  result  of  like  peripheral  changes,  the 
one  being  merely  a  more  intense  excitation  than  the  other. 
Of  the  special  sense-disorders  co-existent  with  hemiana^sthesia, 
that  of  the  visual  apparatus  demands  especial  note.  The 
change  manifested  is  not  a  hemiopia,  but  crossed  amblyopia. 
There  is  dimness  of  sight  with  the  eye  on  the  anaesthetic  side, 
contraction  of  the  field  of  vision,  and  loss  of  appreciation  of 
colour.  The  opposite  eye  likewise  manifests,  although  to  a 
much  less  extent,  a  diminution  of  its  field  of  vision. 

Hyperaesthesia,  apart  from  anaesthesia  and  occurring  in 
scattered  patches,  is  a  common  manifestation  of  functional 
disturbance  of  the  nervous  system.  The  merest  touch  pro- 
duces a  sensation  of  intense  pain,  whilst  deep  and  continued 
pressure  is  readily  borne,  a  fact  strongly  in  favour  of  the 
change  being  one  confined,  as  a  rule,  to  the  nerve-endings. 
This  symptom  is  not,  however,  one  peculiar  to  hysteria,  for  I 
have  seen  it  associated  with  true  organic  disease,  and  recently 
to  a  most  marked  extent  in  a  female,  the  subject  of  dis- 
seminated sclerosis  of  the  cord,  in  whom  during  life  the  dress, 
whenever  it  impinged  against  the  legs  in  walking,  elicited 
great  tenderness. 

The  motor  manifestations  of  functional  disturbance  of  the 
nervous  system  are  most  varied  and  full  of  interest.  Oc- 
casionally we  witness  a  peculiar  phenomenon,  the  so-called 
paradoxical  muscular  contraction,  the  result  of  some  change 
in  the  muscle  state,  whether  of  the  nature  of  a  contraction  or 
relaxation  is  still  conjectural,  but  which  allows  of  the  foot  or 
any  other  part  of  the  body  being  so  posed  passively  that  it 
will  maintain  this  position  for  a  more  or  less  indefinite  length 
of  time.  Under  favourable  circumstances  it  is  avowed  this 
muscle  state  may  be  induced  by  kneading  those  muscles 
antagonistic  to  the  attainment  volitionally  of  the  new  position. 
By   friction   and   the   application   of  heat   to   the   group    of 


222  A   FEW   NOTES   ON   HYSTERIA. 

miisclo  apparently  the  seat  of  change,  I  have  brought  about 
comph>te  relaxation  and  the  cessation  of  the  phenomenon,  and 
this  doubtless  through  a  distinct  alteration  in  the  relationship 
of  the  muscle  and  nerve  molecular  state. 

During  health  many  muscles  of  the  body  act  in  association, 
the  resulting  movements  being  purely  automatic  and  in 
reality  produced  without  the  intervention  of  the  will.  Every 
one  is  familar  with  the  fact,  that  the  will  often  tends  to 
prevent  movements  which,  if  otherwise  left  to  the  guidance  of 
the  automatic  centre,  would  be  performed  with  the  utmost 
precision,  the  mere  intervention  of  the  influence  of  the 
higher  nerve-centres  determining  failure.  It  is  not  therefore 
astonishing  that  functional  disturbance  of  the  cerebrum  should 
occasionally  result  in  a  disassociation  of  movements  at  other 
times  harmoniously  combined.  Kecentiy  I  witnessed  the 
manifestation  of  this  phenomenon  in  a  female.  The  eyes  were 
constantly  closed,  and  any  attempt  to  open  them  only 
resulted  in  a  frown  or  contraction  of  the  corrugators  ;  whilst 
any  attempt  to  close  them  more  firmly  was  equally  ineffective, 
and  induced  merely  a  contraction  of  the  frontalis  muscle, 
resulting  in  corrugation  of  the  forehead.  Elevation  of  the 
eyelids  is  a  movement  associated  with  contraction  of  the 
frontalis  muscle,  as  every  one  may  verify  for  himself  on  gazing 
at  an  object  placed  at  some  height  above  him.  Frowning,  on 
the  other  hand,  is  commonly  associated  with  a  more  or  less 
distinct  closure  of  the  palpebral  opening.  In  the  case  I  have 
just  mentioned  there  was  therefore  evident  lack  of  harmony 
in  movement,  or  rather,  total  reversion. 

Paraplegia,  complete  or  incomplete,  is  a  frequent  concomitant 
of  functional  disorder  of  the  brain  and  spinal  cord,  and  here  it 
is  impossible  to  say  whether  the  change  is  really  in  the  cord 
itself  or  the  cerebrum.  Anaesthesia,  more  or  less  pronounced, 
often  coexists,  and  although  incontinence  of  urine  is  said  never 
to  result,  yet  I  believe  it  may  occasionally  occur.  The  legs 
are  invariably  rigid,  and  reveal  to  a  varying  extent  the 
phenomena  induced  by  sclerosis  of  the  lateral  columns. 
Ankle-clonus  is,  as  a  rule,  readily  developed,  but  assumes  a 
peculiar  yet  withal  characteristic  constructive  type  whereby 
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instead  of  tlio  regular  to-aiid-fro  rliytlimical  movement  of  the 
foot,  there  are  evinced  occasionally  marked  interruptions.  In 
sucli  cases  it  is  also  a  most  inconstant  physical  sign ;  whereas 
when  the  result  of  true  organic  disease,  it  is  most  uniform  and 
constant.  Hemiplegia  is  sometimes  noted,  but  one  limb  is 
invariably  more  affected  than  the  other,  and  there  is  no 
affection  of  the  face,  a  sign  of  great  diagnostic  value. 


dim  till  Cases. 

CASE  OF  LOCOMOTOK  ATAXY,  WITH  CHARCOT'S 
JOINT  LESION. 

BY   J.   WALLACE   ANDERSON,   M.D., 

Physician  to  the  Glasgow  Eoyal  Infirmary. 

The  patient  whose  case  is  detailed  below  was  in  the  first 
instance  admitted  to  one  of  the  surf^ical  wards  of  the  Glasi^ow 
Royal  Infirmary  under  the  care  of  my  colleague,  Dr.  Fleming, 
who  showed  the  case  from  a  surgical  standpoint  to  the  Glasg. 
Path,  and  Clin.  Soc,  in  October  last.*  The  patient  sub- 
sequently passed  over  to  my  care.  His  case  is  noteworthy,  not 
only  as  an  example  of  Charcot's  joint  lesion,  but  as  presenting 
other  interesting,  possibly  analogous,  phenomena  of  a  com- 
paratively exceptional  kind. 

W,  K.  set.  45,  gardener,  admitted  to  ward  xii.,  30th  Oct. 
1885,  complaining  of  a  difficulty  in  walking  from  weakness  of 
the  hip  joints.  He  ascribes  his  complaint  to  a  stroke  of 
lightning  which  occurred  twelve  years  ago.  He  was  engaged 
at  his  work,  and  had  just  got  under  the  eaves  of  an  outhouse, 
when  he  saw  a  vivid  flash  and  immediately  felt  stunned,  but 
did  not  lose  consciousness.  He  walked  half-a-dozen  steps  and 
lay  down  on  some  matting,  and  after  a  few  minutes  he  put 
down  his  hands  on  his  legs  "  to  feel  if  they  were  there,"  as  he 
says,  "  for  they  were  quite  benumbed."  After  lying  for  about 
half-an-hour  he  was  able  to  walk  about  again,  and  found  that 
the  lightning  had  struck  the  ground  about  forty  yards  off, 
doing  great  damage. 

He  has  no  recollection  of  any  immediate  effects  besides 
these  just  mentioned,  but  about  six  months  afterwards  he 
began  to  feel  "  little  tingling  pains  in  the  thigh  just  under 
the  skin."  These  pains  were  not  at  first  continuous.  They  kept 
quite  away  as  long  as  he  was  at  his  work,  but  when  resting,  or 
even  on  stopping  to  speak  to  a  friend  as  he  walked  along  the 
road,  they    would   make   themselves   distinctly    felt.      They 

'  See  '  Glasg.  Med.  Joiirn.,'  Jan.  1886. 
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i^mduMlly  booamo  mcm^  sovoro  und  doepor,  and  woro  worso,  as 
tlicy  still  arc,  in  cold,  or  on  a  cliant^c  of  weatlior.  One  day, 
about  two  years  after  the  pains  had  I)ej2;un,  wliilo  at  dinner,  lie 
suddenly  felt  very  strange  and  lost  consciousness  for  about  ten 
minutes.  But  he  resumed  his  work  on  the  same  afternoon, 
and  the  attack  has  never  recurred. 

What  he  recognises  as  the  next  stage  of  his  complaint 
began  four  years  ago.  A  kind  of  '  weakness  '  in  the  left 
hip  joint  was  the  first  thing  observed;  he  had  no  pain  in 
it,  but  on  lifting  any  heavy  weight  it  was  that  joint  which 
failed  him ;  and  finally  one  day  it  gave  way  so  as  to  convince 
him  he  had  dislocated  it.  He  would  say  the  weakness  was 
felt  for  about  a  year  and  a-half  before  dislocation  occurred,  and 
a  sense  of  creaking  for  three  months  previously  ;  and  this  last 
has  been  felt  ever  since. 

Immediately  after  the  joint  went  out,  a  swelling  appeared 
for  the  first  time  in  the  groin,  "  round  and  raised  np,"  he  says, 
"  like  a  large  closed  fist."  From  other  remarks  of  the  patient, 
I  think  the  swelling  must  have  suggested  femoral  aneurism 
to  a  surgeon  who  saw  it:  the  tumour,  however,  gradually 
disappeared. 

Meanwhile  the  pains  had  become  of  a  much  more  severe 
character,  darting  down  as  far  as  the  feet,  and  sometimes 
darting  upwards  into  the  abdomen.  Often  at  night  he  had  to 
rise  out  of  bed  and  walk  about  for  very  agony,  or  lie  down 
before  the  fire  wrapped  in  a  blanket :  heat  and  exercise  being 
the  only  things  that  gave  him  relief.  But  he  had  no  sickness 
or  vomiting,  or  special  gastric  pain. 

On  the  most  careful  enquiry  it  cannot  be  made  out  that 
there  was  anything  more  nearly  approaching  the  gastric  crises. 
He  speaks  of  a  squeamishness  or  distaste  for  food  that  con- 
tinned  for  a  month  or  two  in  the  early  part  of  last  year,  but  he 
always  finishes  his  account  of  this  symptom  by  saying  that  he 
is  sure  it  had  nothing  to  do  with  his  present  trouble  ;  but  the 
girdle  sensation  was  very  marked  at  this  time. 

About  the  same  period  certain  laryngeal  symptoms  pre- 
sented themselves,  which  were  fortuna'tely  noted  by  my 
colleague,  Mr.  IMacintyre,  assist,  surgeon  to  the  hospital ;  he 
says,  "  the  patient  observed  that  his  voice,  which  before  this 
was  a  powerful  one,  became  very  weak,  and  as  he  had  been 
considered  a  good  singer  previously,  the  fact  forced  itself  upon 
his  attention.  On  laryngoscopic  examination,  the  appearance 
of  the  true  vocal  cords  is  very  much  what  we  see  in  paralysis 
or  paresis  of  the  thyro-aryteno-interni  muscles,  i.e.  the  middle 
of  the  cords  do  not  touch  each  other  during  phonation,  and  an 
elliptic   aperture    is    the    result.       'I'here    is    no    paralysis    of 

VOL.    IX.  g' 


226  CLINICAL  casp:s. 

sensation  or  of  motion  in  tlio  pharynx  or  larynx  beyond  the 
above.  The  patient  rather  looked  upon  the  loss  of  voice  as 
part  of  the  general  weakness  from  which  he  suffered,  and  we 
must  keep  that  possibility  in  view.  Further,  such  a  condition 
as  that  above  described  is  found  sometimes  in  the  normal  state." 
The  next  distinct  period  in  his  illness  as  he  himself  details 
it,  began  in  June  last,  when  the  right  hip-joint  gave  way. 
It  "  went  out "  one  day  while  he  was  in  Glasgow.  Then  for 
the  first  time  he  was  fairly  crippled,  and  had  to  call  a  cab. 
Previously  ho  had  felt  some  weakness  and  creaking  in  that 
joint,  but  hardly  over  such  a  long  period  as  in  the  case  of  the 
other.  He  was  now  quite  confined  to  bed,  and  continued  so 
until  admitted  under  Dr.  Fleming's  care. 

Giddiness  has  not  been  by  any  means  a  continuous  symp- 
tom, although  for  some  months  before  and  after  the  dislocation 
of  the  left  hip,  he  had  frequent  attacks  of  vertigo  with 
dimness  of  vision.  For  example,  on  walkiug  along  the  road, 
he  would  suddenly  require  to  stop  and  steady  himself  for  a 
few  minutes  on  the  wall  or  fence.  But  this  symptom  gradually 
disappeared. 

Since  admission,  we  have  found  complete  absence  of  knee- 
jerk,  and  inability  to  stand  on  a  narrow  base  with  the  eyes 
closed ;  but  any  peculiarity  of  gait  is  difficult  to  separate  from 
what  is  obviously  due  to  the  joint  lesion.  Tactile  sensation  is 
impaired  in  the  left  leg  as  compared  with  that  of  right,  and  in 
both  it  is  less  than  in  the  arms  ;  but  not  delayed  or  repeated. 
From  careful  thermal  observations,  I  have  no  doubt  patient  is 
unduly  sensitive  to  the  cold  test  tube.  The  muscular  sense 
or  appreciation  of  weight  appears  to  be  normal ;  the  pupils  are 
iiormal  to  light,  and  I  think  to  accommodation,  but  he  says 
the  right  eye  is  weak,  and  after  reading  a  little  he  closes  it 
with  his  hand,  and  uses  his  left  eye  alone.  He  has  also  double 
vision  if  looking  at  an  object  a  few  yards  off. 

The  case  having  attracted  the  attention  of  Dr.  Buzzard,  I 
am  indebted  to  him  for  suggesting  the  following  inquiries 
which  I  have  made  more  recently. 

It  appears  that  he  jDerspired  profusely  on  the  slightest 
exertion  for  a  period  of  ten  or  twelve  months,  about  two  years 
after  being  struck  by  lightning.  The  sweatings  were  not 
localised,  but  were  so  pronounced  that  he  can  easily  fix  the 
period  of  their  duration,  and  he  remembers  they  disappeared 
as  suddenly  as  they  came.  He  has  had  no  choking  sensations ; 
no  distress  of  breathing  or  palpitation  ;  has  had  no  cardiac 
murmur  or  anything  suggesting  structural  alteration  in  the 
heart,  at  least  since  he  came  under  our  care,  but  the  heart's 
action  is  markedly  irregular. 
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No  porforating  ulcer;  uo  shedding  of  the.  nails.  He  states, 
liowover,  that  two  years  ago,  three  to(!tli  decayed  and  loosened 
so  tiiat  he  could  pull  tlicju  out  himself,  whereas  up  to  that 
time  they  had  all  been  in  excellent  eondition.  I  had  previously 
mad(^  inquiries  regarding  the  following  symptoms  presumably 
analogous  to  these  just  mentioiuHl. 

On  the  instep  and  front  of  the  ankle  of  the  left  foot  there  is 
a  faint  discoloration  that  reminds  one  of  a  scorbutic  blush  just 
disappearing,  and  it  appears  that  three  years  ago  he  had  an 
Itchy  eruption  there,  that  from  his  description  must  have  been 
of  an  erythematous  character,  followed  by  slight  desquamation. 
It  continued  for  six  or  seven  months,  leaving  the  mark  above 
noted. 

There  is  uo  sugar  in  the  urine;  no  hemi- atrophy  of  the 
tongue. 

After  getting  with  some  care  the  foregoing  details  from  a 
patient  who  has  been  led  to  give  a  precise  but  by  no  means 
exaggerated  account  of  his  symptoms,  my  difficulty  still  is  to 
say  how  much  is  accidental  and  how  much  essential.  He 
certainly  seems  to  present  unusual  variations  in  his  general 
condition,  as  if  that  were  exceptionally  unstable— to  a  greater 
degree  than  can  be  readily  explained  simply  by  his  weak 
state  of  health.  For  a  time  he  is  bright  and  cheerful;  he 
feels  well.  Then  he  is  out  of  sorts  ;  some  pains,  or  a  diarrhoea, 
or  loss  of  appetite  disturbs  him,  and  he  looks  ill.  I  may  say, 
ho\yever,  that  there  has  been  a  decided  improvement  in  the 
patient's  walking  powers  during  the  last  six  months.  AVheu 
admitted  to  hospital  in  October  last,  he  could  not  walk  a  step 
unless  firmly  supported  on  each  side ;  now  he  can  walk  down- 
stairs and  out  of  doors  a  little  with  the  aid  of  his  two  sticks. 

Dismissed,  June  14,  188(>,  much  improved. 
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CASE  OF  llEMARKABLE  HYPEIl-EXCITABILITY 
OF  ALL  THE  i^IUSCLES  AND  TENDONS  OF 
THE  BODY  TO  DIKECT  :\[ECHANICAL  PER- 
CUSSION, WITH  CLONUS  OF  VARIOUS  REGIONS, 
INCLUDING  THE  LOWER  JAW.    RECOVERY. 

BY  A.   HUGHES   BENNETT,   BI.D.,   F.R.C.P. 

A  Case  of  Clonus  of  the  Lower  Jaw,  published  in  a  recent 
number  of  '  Brain,'  by  Dr.  Beevor,  induces  me  to  put  on 
record  the  following  case  which  has  come  under  my  ubserva- 
tion,  and  which  was  kindly  sent  me  by  Dr.  Francis  Hawkins. 
The  etiology  and  pathology  of  the  condition  is  obscure. 
The  patient  will  doubtless  be  considered  as  having  suffered 
from  hysteria,  as  this  convenient  neurosis  has  to  answer  for  a 
multitude  of  mysterious  phenomena,  and  to  provide  a  refuge 
for  our  ignorance.  This  would  be,  however,  at  best,  only  an 
imperfect  ex]3lanation  of  the  condition  about  to  be  described. 
Physically,  intellectually,  and  morally,  this  woman  presented 
none  of  the  protean  or  emotional  characters  wliich  are  usually 
associated  with  that  disorder,  and,  with  the  exception  of  the 
symptoms  from  which  she  suffered,  was  in  all  respects  of  sound 
bodily  and  mental  health. 

Ellen  C ,  aged  26  ;  single,  housewife.  The  chief  com- 
plaint of  the  patient  is  weakness  of  her  legs,  and  the  oc- 
currence of  frequent  attacks  of  spasms  in  her  extremities. 
The  family  history  is  unimportant.  The  patient  herself  has 
always  been  in  good  health  till  three  years  ago,  when  she  had 
a  discharge  from  the  right  ear,  accompanied  with  deafness, 
which  has  continued  since.  Two  years  ago,  without  apparent 
cause,  she  was  somewhat  suddenly  attacked  with  headache, 
vomiting,  and  general  malaise.  This  illness  lasted  about  a 
week.  Ever  since,  she  has  been  subject  to  seizures  of  trembling 
and  spasm  of  the  limbs,  which  occur  spontaneously  and  with- 
out loss  of  consciousness.  Her  powers  of  walking,  also,  have 
become  impaired,  and  her  legs  are  weaker  than  formerly, 
otherwise  her  health  has  been  good. 

On  examination,  the  general  health  is  robust,  and  all  the 
organs  and  functions  normal  in  every  particular,  except  the 
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f()ll()\viii<>;  oxeeptions  rc<i^arflin^  the  nervous  system.  The 
iiitelligoiice  of  tlio  patient  is  perfect;  she  is  of  a  calm  and 
stable  temperament;  there  is  no  evidence  of  special  nervous- 
ness, or  si<ins  of  a  hysterical  character.  In  short,  the  patient 
has  an  unusually  composed  and  well-balanced  disposition. 
The  special  senses  are  all  normal  except  the  old-standing 
deafness  of  the  right  ear.  Vision,  and  the  appearance  of  the 
fundus  oculi  normal.  There  is  no  paralysis,  tremor  or 
nystagmus  of  the  eyeballs.  There  is  nothing  abnormal  to  be 
detected  in  the  condition  of  the  face  or  limbs,  the  movements 
of  which  are  normal,  although  the  patient  states  that  her 
extremities  feel  weak,  and  that  she  is  unable  to  walk  above  a 
few  yards  without  fatigue,  and  bringing  on  the  attacks  about 
to  be  described.  There  is  no  rigidity  of  the  muscles  or 
incoordination  of  their  movements.  Several  times  a  day  the 
patient  is  seized  with  a  sort  of  cramp,  sometimes  in  the  left 
arm,  sometimes  in  the  right  leg,  and  sometimes  in  both 
together.  These  occur  either  spontaneously,  or  as  the  result 
of  a  sudden  movement  of,  or  blow  on  the  limb  in  question. 
This  consists  of  a  tonic  spasm  of  all  the  muscles  of  the  limbs 
which  renders  them  rigid  and  distorted,  and  which  continues 
for  a  few  minutes,  after  which  it  quickly  relaxes.  In  the 
upper  extremity  the  arm  is  jSrmly  adducted  to  the  side, 
the  forearm  is  flexed,  the  palm  of  the  hand  extends  upwards 
over  the  shoulder  with  the  fingers  clenched.  The  lower 
extremity  is  in  a  state  of  rigid  extension,  the  knee  ad- 
ducted, the  foot  in  a  condition  of  equino-varus.  These  are 
the  most  common  forms  of  distortion,  but  they  vary  somewhat 
on  different  oceasions.  Immediately  after  these  attacks  the 
parts  implicated  feel  weak,  but  soon  regain  their  normal 
condition,  and  in  the  intervals  the  patient  feels  quite  well  in 
every  resj)ect.  Besides  these,  the  chief  forms  of  spontaneous 
spasm,  the  patient  experiences  other  more  special  and  occa- 
sional phenomena  of  a  like  nature.  For  example,  every  now 
and  then  there  is  a  sudden  spasm  of  the  throat,  including  the 
larynx  and  pharynx,  which  for  a  time  impedes  respiration 
and  causes  temporary  aphonia.  Again,  occasionally  there  is 
a  sudden  contraction  of  both  orbiculari  palpebrarum  muscles, 
so  that  both  eyelids  are  tightly  closed  for  half  a  minute  or  so. 
The  cutaneous  reflexes  can  everywhere  be  elicited,  but  are  not 
exaggerated. 

The  most  noticeable  feature  of  this  case  is  the  remarkable 
increase  of  muscular  contraction  which  follows  percussion 
of  the  tendons,  the  muscles  themselves,  and  the  bones. 
From  above  downwards  the  most  prominent  phenomena  were 
as  follows.      A  tap   on    the    bone    over    any    portion   of   the 
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frontal  or  tcm]i{)ral  regions  caused  at  once  tonic  contrac- 
tion of  tlie  ()r}>iculari  palpebrarum  muscles,  immediately 
followed  by  a  clonus,  in  which  the  eyelids  were  opened  and 
shut  with  great  rapidity.  Tliis  lasted  for  perhaps  half  a  minute, 
when  it  somewhat  suddenly  stopped,  to  be  again  produced  by 
another  tap  on  the  bone  in  the  neighbourhood.  This  phe- 
nomenon was  preceded  by  fixation  of  the  eyeballs  in  an  upward 
direction.  On  the  mouth  being  opened,  one  finger  of  the 
observer  was  })laced  on  the  teeth  of  the  lower  jaw,  and  when 
this  was  tapped,  a  well-marked  jaw-jerk  was  obtained.  If 
the  pressure  was  kept  up,  a  rhythmical  clonus  ensued,  which 
continued  as  long  as  the  tension  was  maintained.  This 
clonus  was  large  in  degree  and  slow  in  rhythm,  being  about 
6  or  8  to  the  second.  At  other  times  if  the  lower  jaw 
itself  was  tapped  with  the  percussion  hammer,  a  very  fine, 
rapid,  rhythmical  tremor  of  the  jaw  was  produced,  roughly 
speaking  about  15  or  20  to  the  second,  which  continued  for 
a  few  seconds  and  ceased  by  itself.  Occasionally  the  arti- 
ficially produced  jaw-clonus  was  followed  by  temporary  spasm 
of  the  larynx  and  pharynx,  in  which  there  was  inaljility  to 
breathe  for  some  seconds,  and  suffusion  of  the  face,  a  feeling 
of  oppression  and  lump  in  the  throat,  and  inability  to 
speak.  This  aphonia  lasts  for  some  minutes  afterwards. 
I'ercussion  of  all  the  tendons  throughout  the  body  causes 
the  most  violent  manifestations,  in  the  shape  of  an  immediate 
jerk  of  the  muscle  operated  on,  which  is  at  once  succeeded 
by  clonic  trepidation  of  the  entire  limb.  Frequently  the 
local  convulsion  spreads  thoughout  the  entire  body.  For 
example,  a  slight  tap  on  the  patellar  tendon  produces  a 
violent  extension  of  the  leg,  at  once  succeeded  by  clonic 
shaking,  of  a  large  type,  of  the  whole  lower  extremity,  after  a 
second  or  two  of  which  the  back  stiffens,  the  head  is  bent 
backwards,  and  a  condition  of  opisthotonus  ensues,  with 
rigidity  and  trepidation  of  the  head,  neck,  and  all  the 
extremities.  This  lasts  for  10  or  12  seconds,  and  theu 
suddenly  relaxes.  The  same  ensues  when  any  tendon  is 
percussed,  especially  those  of  the  left  arm  and  right  leg,  and 
also  when  a  blow  is  given  to  any  of  the  prominent  bones,  or 
a  jar  to  any  part  of  the  body  is  received.  This  spasm  is  not 
accompanied  by  actual  pain,  but  the  sensation  is  un- 
pleasant and  arrests  the  respiration.  There  is  no  loss  of 
consciousness  during  these  paroxysms,  the  patient  being  per- 
fectly acute  intellectually,  and  able  to  describe  her  sensations. 
Ankle-clonus  cannot  be  elicited ;  but  when  vigorous  attempts 
are  made  to  do  so,  there  is  a  tendency  for  universal  spasm 
to  be  produced.     Response  of  muscles  to  mechanical  percus- 
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tion  livoly,  but  not  excessively  exaggerated.  Sensibility  is 
every whei-'j  natural.  There  are  no  tropliie  elianges,  and 
tlie  electrical  reactions  of  the  nerves  and  muscles  are 
normal, 

Tiie  patient  was  k(^pt  for  a  few  days  witliout  treatment 
while  the  foregoing  observations  were  being  made.  Hhe  was 
tlien  directed  to  lie  in  bed,  and  ordered  chloral  hydrate, 
gr.  XX. ;  pot.  bromid.  gr.  xxx.,  every  six  hours.  Fourteen 
days  afterwards  all  the  symptoms  were  notably  diminished  in 
degree,  but  still  preserved  the  same  characters  as  before. 
About  this  time  she  was  seized  with  a  mild  attack  of  pleurisy 
of  the  left  side.  The  draught  prescribed  above  was  discon- 
tinued, and  poultices  were  applied  to  the  chest.  In  one  week 
she  was  convalescent  from  the  pleurisy,  and  in  two  had  quite 
recovered.  It  was  then  found  that  all  her  nervous  symptoms 
had  disappeared.  On  getting  out  of  bed  she  felt  weak,  but 
after  a  few  days  expressed  herself  quite  well.  There  was  no 
trace  of  spontaneous  spasm.  The  gait  was  normal,  and  the 
patient  moved  about  the  ward  all  day  without  fatigue.  No 
clonus  could  be  elicited  either  of  eyelids,  jaw,  throat,  upper 
or  lower  extremities.  Everywhere  percussion  of  the  tendons 
produced  natural  responses,  except  at  the  knees,  where  they 
were  somewhat  lively,  but  not  excessively  so.  The  patient, 
when  seen  a  month  after  discharge  from  the  hospital,  was 
found  to  have  retained  her  improved  condition. 

Commentary. — This  woman,  as  far  as  could  be  ascertained, 
was  healthy  in  every  respect  except  in  the  particulars  just 
described,  namely  an  abnormal  readiness  of  all  the  muscles  of 
her  body  to  contract  on  the  application  of  local  percussion  to 
their  substance,  and  especially  to  their  tendons ;  and  also  for 
this  contraction  to  be  succeeded  by  a  rhythmical  clonus, 
sometimes  located  in  the  individual  muscle,  and  sometimes 
spreading  to  the  entire  limb  or  throughout  the  whole  body. 

The  nature  of  the  morbid  process  which  led  to  the  produc- 
tion of  these  symptoms  is  very  obscure.  That  it  was  not  the 
result  of  serious  gross  organic  disease  is  proved  by  the  fact 
that,  although  of  two  years'  standing,  the  affection  completely 
recovered  in  a  few  weeks.  In  the  absence  of  a  positive 
anatomical  demonstration  we  are  reduced  to  speculation,  and 
may  theoretically  assume  the  position  to  be  most  plausibly 
explained  by  a  condition  of  extreme  functional  over-activity  of 
the  ganglion  cells  of  the  anterior  cornua  of  the  cord  and  medulla, 
causing  hyper-tonicity  of  the  entire  muscular  system  and  its 
consequent  tendency  to  tonic  and  clonic  spasm.  Even  granting 
this  to  be  the  proximate  cause  of  the  physical  phenomena,  we 
have  in  this  case  no  means  of  knowing  whether  it  was  primary 
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or  socoiidury  to  (•,li;iH<i,'es  elsewhere.  There  was  e-ertaiiily  wo 
evifh'uce  of  the  hittc^r. 

The  sj)oiilaneous  tonic  spasms,  the  increased  ten(h)ii  redoxes, 
and  the  rhythmical  clonic  trepidations  have  all  probably  the 
same  physiological  signification,  and  their  occurnmce  in  dif- 
ferent parts  of  the  body  is  not  of  special  pathological  irnj)ort, 
but  depends  only  on  the  distribution  and  extent  of  the  morbid 
process  to  which  they  owe  their  origin.  The  jaw  clonus,  for 
example,  is  not  characteristic  of  any  particular  disease,  but 
only  implies  involvement  of  the  medulla  or  those  central 
regions  the  irritability  of  which  leads  to  hypcM'-tonicity  of  the 
muscles  which  move  the  inferior  maxilla.  The  symjjtom  is 
not  so  rare  as  seems  to  be  supposed,  and  doubtless,  when  looked 
for,  it  will  be  found  more  commonly.  I  have  repeatedly 
demonstrated  it  in  cases  of  disseminated .  sclerosis,  spastic 
paralysis,  and  in  so-called  hysteria.  Others  have  also  observed 
and  recorded  this  symptom.^  Although  in  itself  of  no  special 
significance,  jaw  clonus,  being  one  of  the  highest  available 
deep  reflexes  that  can  be  obtained,  is  on  that  account  of  great 
clinical  importance.  The  same  applies  to  what  Dr.  de  Wat- 
teville  calls  "  the  jaw-jerk,"  a  condition  which  has  already 
been  described  by  I)r.  Lewis  of  Philadelphia,  under  the  term 
"  Chin-reflex.' 

In  this  case  the  jaw-jerk  was  well  marked,  as  also  was  the 
clonus,  when  pressure  was  kept  up  by  the  finger  on  the  teeth 
of  the  extended  inferior  maxilla.  In  addition,  however,  to  this 
ordinary  clonus  of  six  or  eight  contractions  to  the  second,  a 
tap  on  the  masseter  or  on  the  lower  jaw,  not  necessarily  in  an 
extended  condition,  caused  another  form  of  tremor,  consisting 
of  a  fine,  rapid,  rhythmical  clonus  about  twice  as  fast  as  that 
produced  by  continuous  extension,  and  this  lasted  for  ten  or 
twelve  seconds  after  the  percussion  blow,  and  then  ceased  of 
its  own  accord.  Similar  phenomena  followed  a  tap  of  many  of 
the  other  muscles  of  the  body,  and  also  from  a  jar  of  the  bones 
in  their  neighbourhood.  This  was  notably  observed  in  the 
orbiculari  palpebrarum  and  oris,  in  the  other  muscles  of  tho 
face,  in  the  muscles  of  the  neck  and  larynx,  and  in  some  of 
the  small  and  sujjerficial  muscles  of  the  trunk  and  limbs, 
although  in  these  latter  they  were  complicated  with  the  larger 
clonus  and  tonic  spasm.     This  fine  rapid  trepidation,  the  result 

'  Ballet,  "Note  sur  I'ctat  de  la  re'flectivite'  spinale  dans  la  fievre  tvplioidc;  " 
Pr..g.  Med.,'  1881. 

Deloui-Sorbe.  '  Pe  la  trepidation  e'liileptoide  provoqiie'e.'     Bordeaux,  1885. 

Weir-Mitchell  and  Ijewis,  "  Physiological  Studies  of  Knee-jerk,"  <S:c. ;  '  Medical 
■  Times,'  New  York,  Fub.  1886. 

-  *  The  Ghiu-reflex.  A  new  (!liuical  Observation.'  By  Morris  J.  Lewis,  M.D., 
3I(;dieal  and  Surgical  Reporter,    rhiladclphia  :  May,  1885. 
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of  a  direct  blow  or  g-encral  jar,  was  very  similar  to  wliat  is  soeii 
(luring  a  rigor;  tlio  cbatteriiig  of  tiie  teeth  being  almost 
identical  in  both.  The  condition  necessary  for  its  production 
is  probably  an  exaggeration  of  that  necessary  to  produce 
ordinary  clonus ;  the  greater  rapidity  of  the  tremor  being 
possibly  due  to  its  velocity  not  being  impeded  by  passive 
flexion  of  the  muscles.  The  two  phenomena  may,  on  the  other 
hand,  depend  on  entirely  different  mechanisms.  Further 
observations  on  the  subject  are  necessary  to  illuminate  the 
question  ;  and  these  may  throw  light  on  many  obscure  points 
in  connection  with  rigors,  shiverings,  tremblings,  and  such-like 
conditions. 

The  attacks  of  tonic  spasm  with  distortion  of  the  limbs  in- 
this  case  are  also  of  interest,  and  not  easy  of  explanation.  In 
some  respects  they  resemble  a  condition  described  and  illustrated 
by  myself  in  a  former  number  of  '  Brain.'^  Those  seizures  of 
tonic  spasm  were  usually  spontaneous,  arising  without  apparent 
exciting  cause  at  irregular  intervals.  On  the  other  hand,  it  is 
to  be  noticed  that  the  attacks  of  clonic  trepidation  already 
described  rarely  did  so,  but  almost  always  had  to  be  artificially 
provoked.  It  is  possible  to  conceive  that  the  same  pathological 
basis  may  be  the  origin  of  these  two  conditions.  Assuming 
a  continuous  irritation  of  the  central  nerve-elements  to  be  the 
cause,  the  accumulation  of  motor  energy  exploding  at  intervals 
might  give  rise  to  the  spontaneous  attacks.  Under  the  same 
conditions  a  mechanical  stimulus  would  originate  similar  phe- 
nomena, and  passive  stretching  of  the  muscles  give  rise  to 
clonic  spasms.  But  why  the  spontaneous  seizures  should  always 
be  of  a  tonic  nature,  and  those  provoked  be  clonic,  furnishes 
matter  for  speculation. 

The  treatment  of  this  case  was  based  on  purely  hypothetical 
considerations,  and  turned  out  to  be  successful.  Primary 
functional  irritability  of  the  grey  matter  of  the  cord  having 
been  assumed,  hydrate  of  choral,  and  bromide  of  potassium 
in  large  doses  were  administered.  These  drugs  are  known  in 
health  to  depress  the  functional  activity  of  these  centres. 
Although  the  affection  had  lasted  for  two  years,  and  the 
patient  had  previously  tried  the  effects  of  rest  and  other 
methods  without  benefit,  the  result  of  these  remedies  was 
immediate,  and  in  a  fortnight  all  the  symptoms  were  notably 
diminished.  An  accidental  attack  of  pleurisy  seemed  to 
complete  "  the  cure." 

'  '  Bk.mn,'  Jaunarj',  1SS5. 


CASE  OF  CORTICAL  PiVRALYSIS. 

BY   J.    A.    VOORTIIUIS,    M.D.    (AMSTERDAM). 

•An  orplian  boy,  14  years  old,  of  delicate  constitution,  com- 
plained on  the  1st  of  March,  1884,  of  a  sensation  of  numbness 
in  his  left  hand  and  forearm.  This  fact  at  first  attracted  no 
attention,  because  other  symptoms  were  totally  wantini^.  In 
the  evening  of  the  same  day,  however,  the  patient  had  three 
attacks  of  clonic-spasms  in  the  left  arm,  accompanied  with 
tossing  and  shaking  of  the  head.  No  mental  alteration  was 
present.  Next  morning  Dr.  d'Ailly,  Physician  to  the 
Amsterdam  Orphanage,  whom  I  have  to  thank  for  the  clinical 
observation,  noticed  paresis  of  all  the  muscles  of  the  left  arm 
and  leg  ;  the  patient  still  had  a  sensation  of  formication.  On 
the  third  day  both  members  were  totally  paralysed,  and 
anaesthetic  formication  in  the  left  foot  was  now  felt.  The 
facial  muscles  did  not  present  any  deviation.  Sj^eech,  though 
the  patient's  articulation  had  always  been  a  little  difficult,  was 
unaffected,  and  intelligence  unaltered.  The  boy  lay  on  his 
bed,  and  played  at  draughts  as  well  as  before.  No  change 
took  place  until  the  11th  of  ]\[arch,  when  the  patient  suddenly 
dropped  down  w  ith  complete  loss  of  consciousness ;  profound 
sopor  followed,  from  which  he  could  be  roused  only  by  being 
loudly  spoken  to ;  he  then  looked  uj3,  but  could  not  answer 
questions. 

Frequent  erections  occurred,  with  incontinence  of  urine,  the 
bladder  being  unfilled.  Eapidly  increasing  decubitus  appeared 
in  the  middle  of  the  sacrum.  At  first  the  pupils  were 
unaltered.  After  the  apoplectic  fit  very  sluggish  contractions 
followed  the  stimulus  of  light.  The  reflexes  and  electrical 
excitability  were  not  investigated  at  the  time.  No  con- 
tracture, nor  obvious  vasomotor  change,  but  paresis  of  all 
the  facial  branches  on  the  left  side  was  observed.  The  tongue 
when  protruded  deviated  to  the  right  side.  The  closure  of  the 
eyelids  was  imperfect  in  both  eyes,  especially  in  the  left. 
Sensation  in  the  face,  palate  and  uvula  w^as  not  tested. 

It  was  noticed  that  the  boy  saw  better  with  the  right  eye. 
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No  lieadaclic.  Somnolence  slowly  increased,  and  the  patient 
died  on  the  19th  of"  March,  in  tlie  morning. 

Eecapitnlating  the  clinical  sym])toms,  two  stages  can  bo 
distinguished : — 1.  A  stage  of  irritative  symptoms,  slowly 
passing  into  symptoms  of  paralysis  ;  consciousness  and  intelli- 
gence being  unaffected.  2.  A  stage  of  deep  somnolence 
beginning  with  an  apoplectic  attack. 

Autopsy  of  the  head  only  was  permitted.  The  brain  was 
examined  36  hours  after  death  in  the  laboratory,  and  with  the 
aid  of  Professor  Kuhn,  whose  assistant  I  was  at  the  time. 
Skull-cap  easily  removed,  somewhat  thin,  otherwise  normal. 
Outer  surface  of  the  dura  mater  of  a  dark  reddish  colour. 
Eight  hemisphere  appears  somewhat  swollen,  and  less  resistant 
to  pressure.  In  the  longitudinal  sinus  a  discoloured  clot  was 
found,  reaching  from  the  frontal  to  the  occipital  extremity. 
In  the  midst  of  the  sinus  the  clot  contained  a  thrombus,  1*5  cm. 
long  and  3  mm.  thick,  adherent  to  the  wall  of  the  vessel  on 
the  right  side,  but  not  extending  into  the  lateral  branches.  No 
fluid  in  subdural  space.  The  dura  mater  was  adherent  to  the 
pia  mater  over  the  central  convolutions  in  the  middle  of  the 
right  hemisphere,  over  a  triangular  area  presenting  a  basis  of 
3  cm.  along  the  longitudinal  sinus,  and  an  apex  6  cm.  from 


the  base,  lying  near  the  fissure  of  Sylvius.  With  some 
trouble  the  dura  could  be  detached,  except  over  a  small  patch 
at  the  seat  of  the  above-mentioned  thrombus.  The  inner 
surface  of  the  dura-mater  was  rather  rough  and  dry.  The 
larger  vessels  of  both  hemispheres  were  strongly  filled  with 
blackish  liquid  blood,  and  the  pia  somewhat  dry  but  trans- 
parent, studded  with  some  grey  tubercles.     The  part  of  the 


'2.')()  (CLINICAL   CASES. 

pia  involved  in  the  above-mentioned  triangle  and  covering  the 
two  central  convolntions,  was  opaqne  and  thickened  (reaching 
1"5  mm.  near  sagittal  fissnre).  A  greenish-yellow  coagulated 
exudation  around  the  vessels,  and  a  few  minute  hannorrhagic 
points  were  seen.  Basis  cranii  normal.  On  the  basal  aspect 
of  the  cerebrum  nothing  was  noticed  but  adherences  in  the 
fossae  Syivii,  caused  by  the  growth  of  numerous  granulations, 
especially  right  side.  The  arterire  fossse  Syivii  were  unaltered. 
After  stripping  the  pia  mater,  the  convolutions  on  the  right 
side  were  somewhat  flattened  and  flaccid.  The  corpus  callosum 
on  the  right  side  was  somewhat  weakened ;  on  opening  the 
ventricles  a  small  quantity  of  colourless  but  turbid  liquid 
'escaped.  The  ependyma  in  both  ventricles  was  smooth  and 
Ijright.  The  centrum  ovale  on  the  right  side  was  softened  and 
quite  white,  presenting  no  puncta  cruenta  on  section.  Further 
examination  showed  that  on  the  above-mentioned  triangular 
area  the  pia  mater  and  cortex  cerebri  were  coherent ;  the  same 
was  noticed  over  the  gyrus  fornicatus  and  gyrus  paracentralis ; 
sections  of  these  convolutions  displayed  some  h.-emorrhagic 
points  both  iu  the  pia  and  cortex  cerebri.  In  the  fissure  of 
Rolando  a  granular  mass  as  large  as  a  pea  was  found,  with  a 
reddish  colour  and  dark  hsemorrhagic  points ;  the  cerebral 
tissue  about  it  had  a  reddish  colour  and  more  dense.  In  the 
cortex  of  the  central  convolutions  as  well  as  in  the  neighbouring 
portion  of  the  corona  radiata,  numerous  hfemorrhagic  points 
were  visible.  Dissection  of  the  basal  ganglia,  pons,  medulla 
oblongata,  cerebellum,  did  not  show  any  anomaly. 

]\Iicroscopical  examination  confirmed  the  diagnosis  of 
tubercular  growths  in  the  pia-mater,  and  showed  in  several 
perpendicular  sections  of  the  central  convolutions  a  new 
formation  of  very  small  vessels,  distended  with  blood  ;  and  an 
infiltration  with  rather  large  cells  with  almost  invisible 
nucleus. 

To  sum  up :  there  was  a  general  tuberculous  eruption  in 
the  pia-mater,  with  local  exudative  meningitis  involving  the 
cortex  cerebri  of  the  upper  part  of  the  central  convolutions, 
the  gyrus  paracentralis  and  fornicatus ;  subsequent  thrombosis 
of  longitudinal  sinus,  causing  important  venous  hyperaemia  ; 
haemorrhage  in  the  inflamed  region,  and  softening  of  the  whole 
right  hemisphere. 

In  both  the  clinical  and  the  anatomical  factors  two  distinct 
stages  can  be  distinguished,  which  have  obviously  mutual 
relationships ;  and  so  I  believe  to  be  right  in  attributing  the 
symptoms  of  irritation  in  the  left  extremities,  and  the  sub- 
sequent paralysis,  to  the  inflammation  proceeding  from  the 
menino-es,  and  involving  the  cortex  cerebri  in  the  Kolandic 
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region.  The  fact  of  the  disease  beginning  with  paraisthesia 
and  the  anaesthesia  appearing  on  the  third  day,  are  points 
of  especial  interest. 

The  second  stage  in  the  clinical  history,  namely  the 
apoplectic  fit  with  subsequent  coma,  is  accounted  for  by  the 
haemorrhage,  and  softening  of  cerebrum,  x^ilthough  this  case 
is  somewhat  complicated,  it  may  fairly  claim  some  of  the 
physiological  value  of  an  experiment  performed  by  nature, 
illustrating  in  a  distinct  manner  the  motor  functions  of 
cortical  centres. 


rAllAT.YSIS  OF  TTTE  ARM  FROM  LESIONS  OF  THE 
NERVE  TRUNKS. 

BY    ALEXANDER   M.   M'ALDOWIE,   M.D, 

The  following-  cases  present  no  uncommon  nor  obscure  patho- 
logical features,  but  they  appear  to  me  to  form  an  interesting 
group  from  a  clinical  point  of  view,  and  worthy  of  record. 
Not  only  are  they  all  cases  of  external  paralysis,  but  in  all  the 
loss  of  power  was  the  result  of  injuries  to,  or  pressure  on,  the 
nerves,  so  that  no  difficulty  was  experienced  in  detecting  the 
cause,  nor  in  selecting  the  appropriate  remedy. 

Case  I. — William  H.,  set.  55,  a  collier,  came  under  my 
care  on  December  23,  1884.  Nine  weeks  before,  the  patient's 
arm  aiid  side  were  injured  in  the  pit  by  the  falling  of  a  mass 
of  coal.  The  arm  was  severely  crushed,  and  there  were  three 
lacerated  wounds  on  its  anterior  and  outer  aspects,  about  four 
inches  above  the  elbow-joint.  Immediately  after  the  accident, 
there  was  complete  loss  of  motion  and  sensation  in  the  limb 
below  the  seat  of  injury.  Sensation  began  to  return  in  about 
a  week,  but  the  paralysis  remained. 

At  the  date  of  examination  the  forearm  was  completely 
paralysed,  the  muscles  flaccid,  the  hand  slightly  flexed  with 
wrist  drop.  There  was  no  atrophy  of  the  muscles.  Sensation 
was  normal.  The  muscles  responded  slightly  to  electrical 
stimulation.  The  wounds  were  healed,  but  there  was  great 
tenderness  on  pressure  over  the  cicatrices.  Patient  com- 
plained of  shooting  pains  down  the  arm  and  forearm.  Iodide 
of  potassium  was  adminished  internally,  with  galvanism  and 
friction  to  the  affected  limb.  On  the  5th  of  January,  he  was 
able  to  move  his  fingers ;  and  on  the  9th,  had  slight  power  of 
movement  in  the  muscles  of  the  arm  and  forearm.  From  that 
time  progress  was  rapid  and  he  left  off  coming  about  a  month 
later,  having  quite  recovered  the  power  in  the  forearm, 
although  the  muscles  of  the  arm  were  weak  and  stiff  from  the 
large  cicatrices. 

In  this  case  all  the  nerves  in  the  arm  were  affected.     The 
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nervo-trunks  must  have  boon  crushed  by  tlic  accident,  not 
severed  by  the  wounds,  as  sensation  returned  within  a  week. 
IMoreover,  there  was  no  wound  over  the  tract  of  the  musculo- 
spiral,  and  yet  the  muscles  supplied  by  it  were  as  completely 
paralysed  as  the  others. 

Case  II. — Mrs.  M.,  aet.  33,  a  widow,  came  to  consult  me 
on  the  22nd  of  August.  Seventeen  days  before,  she  went  to 
sleep  sitting  on  a  chair.  She  woke  up  during  the  night 
suffering  acute  pains  in  the  left  arm,  which  was  hanging  over 
the  back  of  the  chair.  The  pain  was  situated  about  the 
middle  of  the  arm  on  its  inner  aspect,  and  the  limb  was  quite 
cold  and  numb.  She  was  unable  to  move  the  arm  in  the 
least  for  more  than  an  hour,  when  she  recovered  the  power  of 
flexion.     Sensation  also  speedily  returned. 

On  examination,  the  extremity  presented  well-marked 
symptoms  of  paralysis  of  the  musculo-spiral  nerve.  Tested 
with  the  dynamometer  the  power  of  grasping  with  the  left 
hand  was  15  lbs.,  whilst  with  the  right  the  power  was  45  lbs. 
The  hand  felt  quite  warm.  There  was  no  loss  of  sensation,  and 
no  atrophy  of  the  affected  muscles,  which  reacted  normally 
both  to  the  faradic  and  galvanic  currents. 

The  treatment  consisted  of  strychnia  internally,  stimu- 
lating liniment  and  friction  to  the  arm,  and  galvanism  daily. 
Progress  was  gradual  but  satisfactory,  as  she  had  complete 
recovery  in  less  than  two  months. 

This  was  an  ordinary  case  of  paralysis  from  compression, 
and  does  not  call  for  further  remark  here. 

Case  III. — Mrs.  F.,  set.  32,  came  to  me  complaining  of 
pains  and  cramps  in  the  right  arm  and  hand.  The  pains  came 
on  suddenly  a  fortnight  before,  during  labour.  She  took  no 
notice  of  them  for  some  time,  but,  as  they  continued  to 
increase,  she  came  to  me  for  advice. 

The  pains  were  severe  and  lancinating,  shooting  down  the 
front  of  the  arm  and  forearm  to  the  fingers.  The  limb 
presented  exactly  the  appearance  described  by  Trousseau  as 
characteristic  of  tetany.  The  forearm  was  flexed,  the  thumb 
adducted,  the  fingers  pressed  together  and  semi-flexed,  so  that 
the  hand  assumed  the  conical  shape  which  is  pathognomonic 
of  that  complaint.  The  muscles  were  stiff  and  rigid.  There 
was  hypersesthesia  of  the  skin  and  the  affected  region.  On 
attempting  to  extend  the  fingers,  violent  and  painful  spasms 
were  produced.  A  firm  circumscribed  swelling  could  be  felt  in 
the  axilla  in  the  tract  of  the  axillary  artery.  It  was  very 
tender  on  pressure,  and  any  attempt  at  manipulation  induced 
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tlu)  puinlnl  s]);isn).s  in  \ho  Ibrcavm  and  hand.  Piilsati'-ii  in 
tlie  artery  below  the  swelling,  and  at  the  wrist,  was  almost 
imperceptible.  The  heart  was  p^reatly  hypertrophicd,  and  a 
loud  systolic  murmur  was  heard  at  the  apex.  The  patient 
stated  that  she  had  an  attack  of  rheumatic  fever  some  years 
before.  Belladonna  and  opium  liniment  was  applied  to  the 
swelling  in  the  axilla  and  to  the  aifected  muscles,  and  iodide 
of  potassium  administered  internally. 

About  ten  days  afterwards  she  came  again  for  examination. 
The  pains  had  almost  quite  left.  The  spasms  were  gone, 
leaving  the  flexor  muscles  flaccid  and  paralysed.  The  fingers 
were  extended,  the  palm  flat.  There  was  no  loss  of  sensation. 
The  muscles  responded  to  electrical  stimulation.  There  were 
still  tenderness  and  thickening  in  the  axilla.  The  diagnosis 
I  made  at  the  time  was  :  embolism  of  the  axillary  artery  at  the 
point  where  the  two  heads  of  the  median  cross,  producing  at  first 
irritation  and  afterwards  paralysis  of  the  nerve.  The  patient 
never  returned  for  advice,  and,  as  I  had  neglected  to  note  her 
address,  I  unfortunately  was  una1:>le  to  learn  the  further  history 
of  this  case. 

Case  IV. — James  H.,  set.  87V.  Patient  was  knocked  down  at 
school  three  years  before,  spraining  his  left  shoulder.  A  few 
weeks  afterwards,  a  swelling  formed  in  the  arm-pit.  This 
remained  hard  and  painful  for  three  or  four  months,  when  it 
suppurated,  and  there  was  a  slight  discharge,  but  the  tumor 
remained  up  to  the  date  of  examination.  Four  months  pre- 
viously it  again  became  inflamed,  but  did  not  suppurate.  A 
month  ago  the  boy  began  to  suffer  from  pain  and  spasm  in  the 
flexor  muscles  of  the  forearm  and  hand.  The  spasm  has  con- 
tinued with  more  or  less  severity  ever  since.  tJnable  to  use 
the  hand  ;  occasionally  cries  from  the  intensity  of  the  pains 
and  cramps  in  the  arm. 

On  examination.  —  Child  pale  and  ill-nourished.  No 
diarrhcea.  Fingers  slightly  flexed  and  pressed  together. 
Thumb  firmly  pressed  against  the  jialm,  producing  an  inden- 
tation on  its  surface.  The  skin  on  the  parts  of  the  thumb  and 
palm  which  were  in  apposition  was  white  and  soft,  and  bathed 
in  sour  perspiration,  showing  that  the  pressure  must  have  been 
long  and  continuous.  Flexors  of  forearm  contracted  and 
rigid.  A  glandular  enlargement  about  the  size  of  a  walnut 
occupies  the  outer  boundary  of  the  axilla.  Painful  spasms 
were  induced  by  attempting  to  straighten  the  fingers,  and  by 
pressure  over  the  front  of  the  elbow  or  over  the  tumor  in  the 
axilla.  Sensation  appeared  to  be  normal,  but  the  child  was 
frightened    and    refused    to   answer   questions.     Quinine    was 
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given  internally :  the  hand  and  arm  to  be  bathed  twice  a  day, 
with  friction  to  the  affected  parts,  and  the  continuous  current 
daily.  Iodine  ointment  rubbed  gently  over  the  swelling. 
Patient  improved  steadily  under  the  treatment,  and  was  quite 
well  in  three  weeks. 

This  was  a  typical  case  of  tetany,  caused  by  pressure  on  the 
median  nerve. 

Case  V. — Edward  W.,  set.  22,  forgeworker.  A  month  before 
examination  the  patient  fell  from  a  height  on  his  right  hand. 
The  wrist  was  flexed,  so  that  the  whole  weight  of  the  body 
came  on  the  dorsal  surface  of  the  hand.  He  was  unable  to 
extend  the  fingers  after  the  accident,  and  has  had  paralysis  of 
the  extensors  ever  since.     There  was  no  loss  of  sensation. 

0)1  examination. — Hand  kept  half  shut,  wrist-drop,  unable  to 
extend  or  separate  fingers.  Sensation  normal.  Extensors 
react  slightly  to  electrical  stimulation.  No  atrophy  of  muscles. 
No  tenderness  nor  pain  in  any  part  of  the  arm  or  forearm.  No 
adhesion,  nor  symptoms  of  injury  to  the  tendons  or  wrist  joint. 
Patient  quite  able  to  move  the  elbow-joint.  The  treatment 
consists  of  the  hypodermic  injection  of  strychnia  three  times  a 
day,  iodide  of  potassium  internally,  galvanism  and  friction  to 
the  affected  part.  He  remained  under  treatment  for  over  a 
fortnight,  and  then  left  for  his  home  in  Yorkshire,  having 
recovered  slightly  the  power  of  extension. 

The  etiology  of  this  case  is  somewhat  more  obscure  than  in 
the  preceding  ones.  In  my  notes  of  the  case  I  have  entered 
the  diagnosis  as  injury  to  ihe  musculo-spiral  nerve.  But  the 
late  Professor  Pirrie  often  pointed  out  to  his  students,  that  in 
primary  amputations  for  injury  the  muscles  frequently  failed 
to  contract,  and  he  held  that  this  was  due  to  molecular  injury 
of  the  muscular  fibres  from  overstrain.  It  is  therefore  possible 
that  a  similar  condition  might  have  occasioned  the  symptoms 
noted  above. 

The  cases  which  I  have  narrated  show  either  exaltation  or 
diminution  of  function  produced  by  |)ressure  on  the  nerve 
trunk.  Weir  Mitchell  has  shown,  that  a  pressure  of  from  18 
to  20  inches  of  mercury  is  suflicient  to  check  motor  impulses 
comj)letely,  and  also  to  destroy  the  medullary  substance  of  the 
nerve. 

"  Slight  mechanical  pressure  often  leaves  no  perceptible 
traces  in  the  nerves,  no  change  of  the  electric  excitability,  and 
no  secondary  trophic  disturbances,"  says  Erb;  "yet  very 
obstinate  paralysis  often  follows  such  pressure,  as  is  seen,  for 
example,  after  pressure  applied  to  the  ^musculo-spiral  nerve, 
and  it  is  impossible  to  deny  that  even  a  slight  mechanical 
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action  may  so  change  the  molecuhxr  condition  of  the  motor 
nerves  as  to  abolish  tlieir  power  of  conducition." 

Tliese  cases  afford  striking  evidence  of  the  well-known  fact, 
that  if  mixed  nerves  be  exposed  to  pressure  the  motor  filaments 
sufifcn*  much  more  injury  than  the  sensory.  The  following  case 
illustrates  this  even  more  forcibly. 

Case  VI. — John  C,  aged  36,  potter,  Jan.  1, 1881.  Ten  days 
ago  was  working  with  his  arm  dipped  in  cold  water  when  it 
suddenly  became  quite  powerless,  and  he  found  that  sensation 
was  also  totally  lost.  Sensation  returned  in  a  day  or  two,  but 
there  has  been  only  slight  recovery  of  motion.  The  hand  and 
forearm  are  now  almost  completely  paralysed.  Tested  w  ith  the 
dynamometer  the  j)ower  is  ten  pounds.  No  atrophy  of  muscles. 
No  loss  of  sensation.  The  hand  feels  cold ;  the  patient  rapidly 
recovered  power  of  motion  and  was  able  to  resume  work  on  the 
16th  of  January.  In  this  case  cold,  the  exciting  agent,  must 
have  acted  primarily,  and  to  a  much  greater  extent  on  the 
sensory  filaments  than  on  the  motor,  and  yet  the  former 
recovered  their  function  much  more  rapidly  than  the  latter. 

None  of  the  symptoms  enumerated  in  these  cases  indicates 
neuritis,  although  a  slight  amount  of  inflammation  might  have 
been  present  in  some.  Even  electrical  examination  yields  no 
inMlible  test  of  the  presence  or  absence  of  inflammation,  for 
in  slight  neuritis  no  change  Avhatever  may  be  found  in  the 
electrical  reactions.  Whilst  authorities  agree  that  no  single 
symptom  is  pathognomonic  of  inflammation,  yet  the  following 
undoubted  case  of  neuritis  from  pressure,  now  under  my  care, 
presents  a  marked  contrast  to  the  above. 

Case  VII. — George  S.,  set.  57,  has  been  employed  as  a 
gilder  in  the  potteries  for  more  than  forty  years.  In  his 
occupation  he  uses  a  small  board  to  steady  his  hand,  resting 
his  arm  on  it,  so  that  the  edge  presses  against  the  inner  side 
of  the  arm  just  above  the  elbow,  and  also  against  the  upper 
part  of  the  inner  aspect  of  the  forearm.  Three  months  ago 
he  began  to  suffer  from  pains  and  cramps  along  the  inner  side 
of  the  forearm,  with  numbness  and  tingling  of  the  skin.  He 
described  the  feelings  as  being  exactly  similar  to  those 
produced  when  the  ulnar  nerve  is  pressed  behind  the  inner 
conchyle.  I  found  tenderness  over  the  ulnar  nerve  both 
above  and  at  the  elbow ;  pressure  causing  shooting  pains  up 
the  arm,  and  also  down  to  the  little  and  ring  fingers.  There 
was  well-marked  atrophy  of  the  muscles  of  the  ulnar  side  of 
the  forearm,  diminished  galvanic  and  faradic  reaction,  and 
considerable  loss  of  sensibility.     This  case  is  probably  one  of 
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chronic  interstitial  nenritis  resulting  from  slight  and  long 
continued  pressure.  It  differs  from  tlie  others  chiefly  in 
having  well-marked  trophic  changes  and  diminished  sensibility. 
The  prognosis  is  hopeful,  as  some  years  ago  he  had  a  similar 
attack,  which  passed  off  after  rest  and  appropriate  treatment. 

For  the  notes  of  the  following  case  I  am  indebted  to  Dr. 
Hind,  of  Stoke-on-Trent,  with  whom  I  saw  the  case  in 
consultation. 

Case  VIII. — M.  S.,  a3t.  7  months,  said  to  have  been  injured 
in  birth.  The  nurse  states  that  the  confinement  was  very 
hard  and  that  the  doctor  had  to  turn.  Both  arms  got  lodged 
above  the  head,  the  left  was  broken,  and  the  right  hung 
useless.  For  five  months  the  right  arm  did  not  grow  at  all, 
but  the  left  soon  got  well :  otherwise  the  child  came  on  well. 
When  first  seen  (two  months  ago)  the  right  arm  hung  useless 
at  the  side.  No  sensation,  no  motion.  There  was  no  muscular 
rigidity.  The  first  phalanges  were  extended  on  the  meta- 
carpals and  the  second  and  third  phalanges  flexed.  Tlie  palm 
of  the  hand  appeared  elongated  from  the  extension  of  the  first 
phalanges.  The  thenar  and  hypothenar  eminences  were 
wasted.  The  ulna  and  radius  above  the  wrist  were  very  small 
and  soft,  and  the  joint  very  loose.  The  child  was  well 
developed  both  mentally  and  bodily.  A  faradic  current  of 
moderate  strength  was  applied,  but  it  was  neither  felt  nor  did 
it  cause  muscular  contraction.  There  was  no  evidence  of 
tumour  nor  callus  pressing  on  the  nerves.  Electricity  was 
applied  every  two  or  three  days ;  one  pole  (  —  )  at  the  cervical 
spine,  the  other  ( -j- )  moved  over  the  various  muscles.  In  about 
seven  to  ten  days  very  slight  movements  were  noticed :  and 
the  child  seemed  to  have  a  little  power  in  the  pectorals,  and  now 
and  then  there  was  a  slight  movement  in  one  of  the  flexors. 

Present  condition.  These  movements  are  now  more  general, 
and  the  child  attempts  to  raise  the  arm.  The  child  was 
observed  on  one  occasion  to  extend  the  index  finger  com- 
pletely and  then  close  it.  The  size  of  the  forearm  has 
increased,  and  the  bones  have  become  larger  and  more  solid. 
It  is  not  certain  whether  the  current  causes  any  "  pins  and 
needles,"  for  sometimes  with  a  powerful  current  the  child  will 
not  exhibit  any  expression  of  sensation,  whilst  at  others  she 
cries.  But  a  needle-prick  produced  no  cry  of  pain  or  ap- 
pearance of  feeling.     The  skin  looks  quite  healthy. 

Treatment.     Electricity  and  friction. 

These  cases  in  my  opinion  form  an  interesting  group, 
showing  the  different  features  peripheral  paralysis  may  exhibit, 
although    the   exciting   cause    be   somewhat   similar   in   all. 

K  2 
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13uzzcxrd  reniiirks  : — "  In  cases  of  paralysis,  in  which  the  lesion 
certainly  occupies  the  peri])lieral  nerves,  we  may  find  a 
singnlar  div(n-sity  of  syni})tonis.  Pain  is  sometimes  present 
and  sometimes  absent,  nnmliness  may  he.  slightly  or  strongly 
pronounced,  mus(;ular  atro})liy,  which  is  sometimes  conspicuous, 
may  l<e  entirely  wanting,  wliilst  the  results  of  electrical 
examination  may  vary  to  a  remarkalJe  extent." 

It  is  interesting  to  notice  that  in  the  two  cases  in  which 
tetany  was  observed,  one  occurred  in  childhood,  the  other 
during  the  puerperal  state,  both  of  which  are  mentioned  by 
'^I'rousscau  as  predisposing  causes. 

The  prognosis  in  every  case  was  favourable.  In  all  recovery 
was  either  complete,  or  the  power  of  motion  partially  restored 
while  under  my  care. 


AMYOTROPHIC  LATERAL  SCLEROSIS. 

BY  J.  A.  ORMEROD,  M.D.,  F.R.C.P. 

There  are  many  ways  in  which  this  disease  is  interesting  and 
remarkable— in  its  clinical  characters,  which  combine  spinal  with 
bulbar  symptoms,  and  the  phenomenn,  usually  opposed  to  each 
other,  of  atrophic  paralysis  with  spastic  condition  of  the  limbs  ; 
in  its  relation  to  the  large  and  vague  group  of  muscular  atrophies, 
from  which  it  stands  out  as  a  definitely  distinguishable  type ;  in 
its  pathology,  which  offers  an  excellent  example  of  a  "  systematic  " 
or  "  tract "  disease. 

It  is  to  Professor  Charcot  that  we  are  indebted  for  the  first 
description  of  the  disease  in  its  most  typical  form.^  This 
description  is  now  so  well  known,  that  we  need  only  recapitulate 
here  the  main  points  of  it.  Amyotrophic  lateral  sclerosis  re- 
sembles in  many  points,  and  indeed  was  originally  confounded 
with,  the  progressive  muscular  atrophy  described  by  Cruvelhier, 
Aran  and  Duchenne,  and  Roberts.  That  which  is  common  to  the 
two  diseases  is  a  paralysis  with  atrophy  of  muscle,  often  accom- 
panied with  fibrillary  twitchings,  which  begins  usually  in  the 
hands,  or  at  least  the  upper  limbs,  is  progressive  in  character,  is 
not  limited  to  the  district  of  particular  nerves,  and  is  not  accom- 
panied by  antesthesia  or  marked  sensory  phenomena.  But 
amyotrophic  lateral  sclerosis  presents  the  following  peculiarities. 
Its  course  is  more  rapid,  for  death  usually  results  within  three  or 
four  years;  it  involves  the  muscles  of  the  limbs  both  more 
rapidly  and  more  uniformly  ;  thus  although  wasting  may 
commence  in  the  thumb-ball,  it  spreads  before  long  to  the  wliole 
mass  of  muscles  of  the  hand,  forearm,  or  even  upper  arm ;  the 
wasting  also  is  preceded  by  a  stage  of  weakness  out  of  proportion 
to  the  then  loss  of  muscle ;  paraplegia,  though  perhaps  without 
wasting,  sets  in  early  in  the  legs.  Further,  and  this  is  most 
important,  the  condition  of  the  limbs  is  not,  as  in  most  forms  of 
atrophic  paralysis,  lax  and  flaccid,  but  is  accompanied  by  con- 
tractures, appreciable  indeed  even  in  the  wasting  arms,  but  still 
more  marked  in  the  legs,  where  paralysis  predominates  over 
atroph}'.     Lastly,  at  some  stage  of  the  disease,  usually  a  late  stage, 

*  '  Lemons,'  vol.  ii.  p.  227  foil. 
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bulbar  plicnomoiia  appear,  with  a  rcj^iilarity  miknown  in  tlic 
disease  of  Aran-])nchenne.  A  typical  case,  in  fact,  preHcnts  three 
stages:  (1)  weakness,  soon  followed  hy  wasting  and  actual 
paralysis  of  the  hands  and  arms ;  (2)  paralysis,  usnally  of  the 
spastic  type,  of  Loth  legs ;  (3)  the  appearance  of  bulbar  phe- 
nomena. 

As  to  the  morbid  anatomy,  we  shull  only  say  for  the  present 
that  in  addition  to  the  atrophy  of  tlic  anterior  cornnal  cells  Avhich 
is  the  essential  lesion  (in  some  cases  at  least)  of  progressive 
muscular  atro])hy,  there  exists  also  a  fasciculated  sclerosis  of 
the  lattn-al  columns  of  the  cord;  and  that  in  his  earlier  writings, 
Charcot  corrf-latcs  the  two  things  as  follows  :  the  latcial  sclerosis 
is  the  initial  lesion,  and  causes  alike  the  primary  paralysis  and 
the  contractures;  while  from  the  lateral  C(dumns  (following 
up  their  jihysiological  and  anatomical  connections),  the  disease 
])asscs  to  the  cells  of  the  anterior  cornua,  and  causes,  by  their 
destruction,  the  muscular  atro])hy. 

As  an  illustration  conforming  in  many  respects  to  the  typo 
describ(xl  by  Charcot,  we  will  give  in  brief  abstract  a  case 
recorded  by  K.  J.  Collyns,  in  the  '  Reports  of  St.  Bartholomew's 
Hospital'  for  1883. 

This  is  the  case  of  a  man,  aged  32.  Tlic  total  duration  of  the 
disease  was  veiy  short,  only  eleven  months  in  all ;  he  was  admitted 
seven  months  after  its  onset.  He  had  been  habituated  to  smoking  and 
drinking.  The  symptoms  before  admission  had  been  as  follows : 
Loss  of  power  in  the  left,  then  in  the  right  hand,  then  in  the 
forearms.  Nasal  twang  in  the  voice.  Wasting  of  the  upper  limbs  ; 
shaking  of  the  legs,  stiffness  of  the  knees,  and  dragging  of  the 
legs  when  he  walked.  Muscular  twitchings.  Inability  to  frown  or 
to  hold  a  cigar  in  his  mouth.  Difficulty  of  deglutition,  hoarseness, 
salivation,  attacks  of  dyspnoea.  He  had  been  also  subject  to  fits 
of  i;ncontrollable  laughter. 

His  state  on  admission  was  this.  His  voice  was  nasal  ami 
monotonous.  There  was  wasting  of  the  facial  muscles,  and  an 
expression  of  laughter  when  he  tried  to  speak.  The  tongue  was 
Avasted,  but  showed  no  vermicular  movements.  The  palate  was 
partly  paralj^sed,  and  the  muscles  of  mastication  w^ere  weak.  There 
was  serious  difficialty  of  swallowing,  but  this  improved.  There 
was  muscular  wasting  about  the  trunk!  In  the  upper  limbs  there 
was  wasting,  most  marked  in  the  hands  and  forearms  ;  no  rigidity, 
except  so  far  that  "the  hands  were  always  pronated,  and  it 
required  some  force  to  supinate  them."  'J'he  lower  limbs  were 
less  wasted ;  the  patellar-tendon  reflexes  were  exaggerated,  and 
there  was  ankle-clonus  on  both  sides.  His  gait  was  spastic.  The 
electro-irritability  of  the  muscles,  both  faradic  and  galvanic,  was 
diminished  in  proportion  to  the  atrophy ;  the  polar  formulai  are  not 
mentioned. 

During  the  first  two  months  of  treatment  (strychnia  and 
electrisation  were  employed)  there  was  considerable  improvement. 
x\fter  that,  the  atrophy  and  paralysis  began  to  progress  rapidly ; 
rigidity  of  the  calves  developed ;   nmcli  difficulty  in  articulation 
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appeared  ;  attacks  of  dyspnoea  and  dysphagia ;  the  facial  expression 
changed  and  hecamo  lacryniose.  Death  resulted  fi'om  hypostatic 
pneumonia  and  collapse  of  tlie  right  lung. 

The  changes  found  in  the  nervo-muscular  system  were  as 
follows  : — 

Muscles. — Some  fibres  had  lost  their  transverse  striation  ;  others 
were  granular,  hyaline,  or  longitudinally  striated.  Many  fibres 
were  small.  There  was  increase  of  the  interstitial  connective 
tissue. 

Nerve-trunks. — No  well-marked  pathological  change.  In  the 
cord  there  was  sclerosis,  most  marked  in  the  crossed  pyramidal 
tracts,  but  noticeable  ako  in  the  direct  pyramidal  tracts,  and  in 
the  anterior  columns.  In  the  cervical  region  the  sclerosis  of  the 
lateral  columns  extended  forwards  as  far  as  the  outer  angle  of  the 
anterior  cornua  ;  in  the  dorsal  region  it  reached  forwards  only  so 
far  as  an  imaginary  line  drawn  tiansversely  through  the  posterior 
commissure.  In  both  cervical  and  dorsal  regions,  though  not  in 
the  lumbar,  it  reached  right  up  to  the  posterior  cornua.  It  was 
most  intense  in  the  area  of  the  cro^^sed  pyramidal  tracts,  and  in 
the  lumbar  region  was  limited  to  this  area.  The  cerebellar  tracts 
were  intact  throughout.  The  sclerosis  was  characterised  by 
increase  of  the  neuroglia  and  atrophy  of  the  majority  of  nerve 
fibres. 

As  to  the  grey  matter,  the  anterior  cornua  were  diminished  in 
size,  and  their  nerve  cells  were  atrophied  :  this  change  was  most 
marked  in  the  cervical  and  dorsal  regions,  though  present  also  in 
the  lumbar.  The  cells  of  Clarke's  columns  were  comparatively, 
though  not  wholly,  intact. 

In  the  medulla  the  sclerosis  could  be  traced  up  through  the 
pyramids  into  the  pons,  but  not  beyond  this.  It  is  noted  that 
immediately  below  the  decussation  of  the  pyramids  the  direct 
pyramidal  tracts  were  normal,  though  diseased  lower  in  the  cord. 
'J'he  motor  nuclei  in  the  floor  of  the  4th  ventricle  were  defective, 
and  their  cells  atrophied. 

The  author  justly  remarks  upon  this  case,  that  though  all  the 
symptoms  described  by  Charcot  were  present,  j'et  that  the 
symptoms  referable  to  disease  of  the  grey  matter,  viz.  muscular 
atrophy  and  loss  of  electro-irritability,  predominated,  and  he  thinks 
it  probable  that  the  disease  may  have  begun  in  the  grey  matter 
rather  than  in  the  lateral  columns.  In  this  respect,  then,  the  case 
is  not  wholly  typical,  but  it  will  serve  as  a  transition  from 
Charcot's  type  to  that  which  we  sliall  next  notice. 

This  is  a  class  of  cases  fully  described  by  Leyden^  under  the 
name  of  "  progressive  bulbar  paralysis  ;  "  apparently  he  considers 
the  in  to  differ  essentially  from  those  described  by  Charcot.  The 
symptoms  are  here  those  of  a  glosso-labio-laryngeal  palsy,  associated 
with  muscular  atrophy  of  the  limbs.  The  most  prominent  and 
usually    the    earliest    phenomena    are    those    of    bulbar    lesion. 

'  In  '  Archiv  fiir  Psychiatrie,'  &c.,  vols,  ii.,  iii.,  viii. ;  and  in  'Iviinik  der 
Kiickenmarkskrankheiten.' 
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Paralysis,  generally  iiisitlious,  of  the  tongue,  ]i])s  and  soft  palate, 
sets  in,  manifesting  itself  first  in  distuihanee  of  the  functions  of 
articulation  and  deglutition ;  next,  in  actual  loss  of  power  in  the 
tongue  accompanied  by  wasting  and  fibrillary  treracjrs.  The 
saliva  runs  from  the  mouth ;  the  lower  part  of  the  faf;c  becomes 
lax,  immobile  and  lacrymose ;  contrasting  with  the  play  of  the 
forehead  and  eyes,  which  remains  natural.  After  these  symptoms 
(referable  to  disease  of  the  liypogUwsal  and  facial  nuclei)  come 
others  in  the  district  of  the  vagus  anil  accessorius  nerves,  viz. 
hoarseness  and  aphonia,  attacks  of  dyspnoea,  and  of  an  an<iinal 
nature.  The  muscles  of  the  neck  may  become  weak  and  atrophied, 
and  sooner  or  later  supervenes  progressive  muscular  atrophy  c»f  the 
hands,  arms,  trunk  and  lower  limbs.  Death  usually  comes  in  an 
attack  of  dyspnoea,  or  food  may  enter  the  air-passages  and  cause 
pneumonia.  The  disease  raiely  lasts  more  than  three  years, 
though  Leyden  has  seen  the  symptoms  remained  unaltered  for 
seven. 

Post-mortem,  there  is  found  atrophy  of  the  muscles,  degenera- 
tion of  fi^bres  in  the  nerve-trunks,  and  of  the  anterior  nerve 
roots,  and  of  some  of  the  cerebral  motor  nerves ;  a  corresponding 
atrophy  of  the  spinal  motor  cells  (especially  in  the  cervical 
region),  and  of  the  motor  nnclei  at  the  lower  part  of  the  4tli 
ventricle,  m-ire  especially  of  the  hypoglossal  nucleus.  But  in 
addition  there  is  degeneration,  in  the  cord,  of  the  pyramidal  tracts, 
crossed  and  direct,  which  can  be  traced  sometimes  up  through  the 
mednlla  into  the  pons ;  there  is  degeneration  also,  though  less 
intense,  in  certain  other  parts  of  the  lateral  and  anterior  columns, 
especially  in  the  cervical  region. 

Now  we  shall  see  that  these  are  exactly  the  lesions  which  are 
found  in  amyotrophic  lateral  sclerosis. 

Let  us  consider,  then,  the  clinical  difference  between  the  two 
diseases,  and  see  whether  they  are  sufficient  to  outweigh  the 
pathological  resemblances. 

One  striking  clinical  difference  is  the  predominance  (in  Leyden's 
disease)  of  bulbar  symp)toms,  and  their  presence  from  the  com- 
mencement. Against  this  we  must  note,  that  muscular  atrophy  of 
the  limbs  may  be  the  earliest  symptom  of  a  progressive  bulbar 
paralysis ;  and  that,  on  the  other  hand,  Charcot  has  expressly 
described  a  variety  of  amyotrophic  lateral  sclerosis  which  begins 
with  bulbar  symptoms, 

The  second  diflerence  is  that,  according  to  Leyden's  description, 
the  paralysis  and  atrophy  proceed  pari  passu,  whereas  Charcot 
says  that  in  amyotrophic  lateral  sclerosis  there  is  a  stage  of  motor 
weakness  which  precedes  the  atrophy. 

The  third  and  most  important  difference  is  with  respect  to 
spastic  phenomena.  These  constitute  for  Charcot  an  essential 
symptom  ;  since  they  are  to  be  regarded  as  the  expression  of  the 
lateral  sclerosis,  the  existence  of  which  differentiates  the  disease 
from  ordinary  progressive  muscular  atrophy-.  But  Leyden  asserts 
most    positively  that   his   paralysis  is  of  the   flaccid  type.      He 
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says,'  "Spastic  symptoms,  such  as  liavc  attracted  sc  much  atten- 
tion lately,  are  absent  in  our  type  of  the  disease,  or  present  in  very 
sli<^ht  degree.  In  particular,  the  symptom  of"  rigidity  of  the 
muscles  has  not  heen  observed,  nor  clonic  tremor  of  the  leg- 
muscles  ;  the  so-called  spinal  epilepsy,  and  abnormal  tendon- 
reactions  do  not  occur,  and  contractures  are  either  absent 
altogether  or  present  only  in  a  limited  sen.'e.  No  rigidity  or 
contracture  is  observed  in  the  face  or  the  neck-muscles.  In  the 
hands,  arms,  and  feet,  however,  contractures  do  occur,  and  stiffness 
of  the  vertebriii  is  once  mentioned.  These  contractures,  however, 
do  not  originate  in  spastic  (irritative)  phenomena,  but  their 
essential  source  seeins  to  be  in  the  habitual  position  of  the  limbs, 
to  which  the  muscles  adapt  themselves  and  resist  alteration  of 
their  position.  Contracture  of  the  hands  and  fingers  leading  to 
the  claw-hand  is  most  frequent.  .  .  .  Similar  stiffness  may  occur 
in  elbows  or  shoulders ;  club-foot  may  arise,  or  stiffness  of  the 
knee-joint,  when  the  patient  sits  long.  Several  of  these  con- 
tractures seldom  occur  together ;  they  are  mostly  slight  and  often 
absent  together." 

Charcot  indeed  contends,"  and  we  think  with  reason,  that  in 
these  and  other  minor  phenomena  recorded  by  Leyden  himself  are 
to  be  found  the  evidence  of  a  spastic  condition  ;  and  secondly,  that 
the  tendon-reactions,  those  most  delicate  tests  of  such  a  state, 
were  not  properly  investigated  by  him.  We  do  not,  as  a  matter  of 
fact,  find  in  Leyden's  descriptions  a  systematic  account  of  the 
tendon  phenomena ;  nay,  in  a  case  of  bulbar  paralysis  quite 
recently  recorded,^  it  seems  to  have  happened  unaccountably 
that  the  tendon-phenomena  were  not  noted.  But  after  taking  all 
this  into  account,  the  broad  fact  remains,  that  in  the  one  clinical 
type  spastic  phenomena  form  a  striking  and  almost  constant 
feature ;  in  the  other  they  are,  if  not  absent,  unobtrusive  and 
liable  to  be  overlooked. 

The  explanation  of  this  fact  may,  we  think,  be  found  if  we  are 
allowed  to  take  a  rather  broader  view  of  the  pathology  of  this 
disease  than  that  propounded  at  first  by  Charcot.  If,  as  he 
supposes,  the  disease  always  begins  in  the  lateral  columns  and 
spreads  thence  by  a  sort  of  physiological  continuity  to  the  motor 
cells,  and  if,  as  is  generally  supposed,  the  disease  of  the  lateral 
columns  finds  its  clinical  equivalent  in  spastic  phenomena,  then 
these  must  evidently  ctmstitute  early  and  essential  symptoms. 
But  let  us  assume  that  the  disease,  though  limited  or  mainly  so  to 
the  motor  tracts,  may  b)egin  at  any  point  in  those  tracts,  and 
sjjread  in  any  direction  through  them.  Then  thete  will  be  cases 
in  which  the  grey  matter  is  first  attacked,  and  in  these  there  will 
be  atrophic  paralysis,  but  not  nece>>-sarily  contractures.  Indeed, 
since  Charcot  has  shown  that  in  the  late  stages  of  a  typical  case 
when   the    grey    matter   has   been    deeply   involved   contractures 

'  '  Arch.  d.  Psych.'  vol.  viii.  p.  650. 
-  'Le9ous  sur  les  localisations  cere'bio-spinales,'  p.  401. 

^  Freund,  '  Deutsch.  Arch.  f.  kliu.  Med.'  37,  p.  405.     Abstracted  in  '  Neurolog. 
Centralblatt,'  vol.  iv.  p.  510. 
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disappear,  wo  should   imagine  that   if  tlii.s  part  is  attacked  fiist 
tlicy  would  bo  ;d)Sont  altogether. 

The  sauie  supposition  would  explain  thu  absence,  in  Leyden's 
type,  of  the  stage  of  prc-atrophic  paralys's. 

But  why,  it  may  be  asked,  should  tliis  primary  affection  of  the 
grey  matter  occur  especially  in  the  bidbar  cases?  This  is  dinicult 
of  explanation  ;  but  an  examination  of  cases  will  show  that  no  hard- 
and-fast  line  can  bo  drawn  in  this  respect  between  cases  originally 
bulbar  and  originally  spinal.  Thus  in  a  case  by  Maier,'  which 
began  with  bulbar  paralysis,  then  developed  aiteiwards  clonic 
muscular  spasm,  then  double  equino-varus  and  contiacture  of  one 
liand.  In  a  case  recorded  as  labio-glosso-laryngeal  i>al.sy  by 
llun,'-^  there  were  contractures  of  the  flexors  of  the  hanfis  and  arms. 
On  the  other  hand,  in  ca,ses  primarily  sjtinal,  spastic  i)lienomena 
7nay  be  more  or  less  in  the  background.  Thus  in  additi(m  to 
Coiljni's  case  quoted  above,  we  note  a  case  by  Moeli,^  in  which 
there  were  no  bulbar  phenomena,  and  there  was  ankle-clonus  but 
no  contractures;  again,  a  case  by  Vierordt,*  without  bulbar 
symptoms,  in  which  the  author  thinks  both  clinical  and  anatomical 
evidence  pointed  towards  a  primary  affection  of  the  grey  matter. 
There  are  therefuro  intermediate  cases  which  tend  to  bridge  over 
the  gap  between  Charcot's  and  Leyden's  type,  and  to  show  that 
clinically  they  are,  what  their  morbid  anatomy  indicates,  varieties 
of  one  and  the  same  disease. 

There  are  some  topics  requiring  further  notice  before  we  pass  to 
the  path(dogy  of  the  disease. 

The  ('/^o%^/ is  practically  unknown.  Exposure  to  cold,  mental 
or  bodily  strain,  injury,  have  been  cited  as  exciting  cause.  Either 
sex  may  be  attacked.  Neither  syphilis  nor  heredity  can  be  set 
down  as  predisposing  causes,  Koiable  exceptions  are,  however, 
recorded  by  Seeligmiiller.^  He  has  published  five  cases  of  what 
he  believes  to  be  amyotrophic  lateral  sclerosis  in  children.  Four 
of  them  were  in  the  same  family.  These  cases  were,  hoAvever,  in 
other  respects  exceptional,  and  no  opportunity  occurred  for  post- 
mortem verification.  The  average  duration  is  about  three  years, 
and  this  period  is  so  seldom  exceeded  that  a  bad  prognosis  must 
be  given  in  any  case.  Nevertheless  (in  addition  to  one  of 
Seeligmiiller's  cases  which  had  lasted  twelve  years),  Leyden  Avit- 
nessed  a  case  which  remained  unchanged  for  seven  years,  and  one  of 
Dumenil's  lasted  fourteen  years.*^  The  onset  in  some  of  the  bulbar 
cases  may  be  so  sudden  as  to  resemble  hajmorrhage.  In  the  limbs  the 
distribution  of  the  palsy  may  be  at  first  hemiplegic,  so  as  to  cause 

'  Virchow's  '  Archiv,'  vol.  61. 

-  'American  Journal  of  Insanity,'  October  1871.  Abstract  iu  'Centralbatt  tiir 
die  Mf  dicin.  Wissenschaften,'  1872,  p.  429. 

^  '  Archiv  fiir  Psychiatrie,'  vol.  x. 

^  '  Archiv  fiir  Psychiatric,'  vol.  xiv. 

^  'Deutsch.  Medic.  Wochenschrift,'  187G,  Nos.  16  and  17.  '  Jahrbuch  der 
Einderheilkunde,'  1878,  p.  256.  Gerhard's  '  Handbuch  der  Kinderkraiikheiten,' 
vol.  V.  Abth.  i.  2nd  half,  p.  167. 

•^  '  Klinik  der  lliickcnniarkskrankheiten,'  ii.  441. 
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confusion  with  cereliral  paralysis  unless  tho  state  of  the  nmscles  be 
carefully  examined.  In  a  remarkable  case  of  Leyden's/  the 
prodoniata  were  those  of  tabes  dorsalis,  and  indeed  a  certain 
amount  of  posterior  sclerosis  was  found  post-mortem.  Pains  may 
occur  at  the  onset  or  in  the  course  of  the  disease,  and  perhaps 
some  parajsthosiaj  in  the  upper  limbs,  and  back  of  neck.  The 
facial  expression  varies  somewhat  according  to  the  type  which  the 
disease  affects.  In  both  types  there  is  })aialysis  of  expression  in 
the  lower  part  of  the  face ;  bnt  in  progressive  biilbar  paralysis 
the  mnscles  are  lax  and  the  expression  sorrowful,  whereas  in  cases 
by  Charcot,  Gombault,  and  Pick^  the  face  has  been  drawn  into 
a  fixed  grin  by  the  muscular  spasm.  In  connection  with  tho 
tension  of  muscles  of  this  region  may  bo  mentioned  the  "jaw- 
ch)nns "  described  by  Dr.  Beevor,^  The  electrical  reactions  ex- 
emplify, according  to  Erb,*  the  "middle  fonn  of  reaction  of 
degeneration."  That  is  to  say,  while  the  faradic  irritability  of 
muscle  and  nerve  trunk,  and  galvanic  irritability  of  nerve  trunk 
remain  unaltered,  the  galvanic  irritability  of  muscle  is  modified; 
quantitatively,  it  is  increased  or  at  least  not  notably  lowered; 
qualitatively  the  polar  formula  is  altered  (K  S  Z  <  A  Z  S).  The 
same  thing  holds  for  progressive  muscular  atrophy  and  bulbar 
paralysis,  except  that  here  the  galvanic  irritability  of  muscle  is 
diminished  ;  but  demonstration  of  this  fact  is  difficult,  on  account  of 
the  small  area  of  muscle  affected.  In  either  disease,  when  wasting 
becomes  extreme,  the  electro-irritability  disappears.  Erb's  state- 
ments must  certainly  be  received  as  authoritative ;  but  nevertheless 
there  are  discrepant  observations  by  other  authors.  Thus  Berger* 
records  that  the  electrical  reactions  were  normal  in  every  respect ; 
Kahler  and  Pick,*'  mostly  a  simple  quantitative  diminution  of 
excitability,  though  in  some  less  atrophied  muscles  K  0  Z  >  A  O  Z  ; 
Moeli,'  simple  diminution  in  proportion  to  the  muscular  wasting, 
the  polar  formula  being  normal. 

The  diagnosis  is  not  likely  to  be  difficult  in  a  well-developed 
case.  It  should  be  remembered,  however,  that  amyotrophic  lateral 
sclerosis  bears  a  certain  superficial  resemblance  to  myelitis  of  the 
cervical  region  with  descending  degeneration,  and  that  it  may  be 
simulated  by  certain  cases  of  disseminated  sclerosis.^  Upon  its 
distinction  from  progressive  muscular  atrophy  we  have  already 
dwelt.  With  respect  to  progressive  bulbar  paralysis,  it  may  be 
doubted  whether  those  cases  where  disease  of  the  pja'amidal  tract 

'  '  Gazette  hebdomadale,'  1867,  p.  453  ;  quoted  also  by  Leyden ;  aud  Gombault 
«  Tliese  de  Paris,'  1877,  p.  66. 

^  '  Arch,  dcr  Psycli.'  vol.  viii.  p.  2D5. 
'  "BiiAiN,"  No.  32. 

*  Ziemssen's  '  IMedicin.'  Later  German  writings  say,  however,  this  case  was 
not  amyoilopliic  lateral  sclerosis.  See  Pick, '  Real-Eucyclop.  fiir  gesammt.  M., ' 
vol.  xii.  p.  643. 

*  '  Deutsch.  Zeitschrift  f.  pract.  Medic'  1876,  Nos.  29  and  30. 
"  In  the  case  quoted  later  on. 

'  'Arch.  f.  Psych.'  voh  x. 

*  Deje'rine,  '  Ruvue  do  Mt'decine,'  1884.  "  Sclerose  en  plaques  ce'rel^ro-spinale 
a  forme  de  scle'rose  laterale  amyotrophique." 
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is  present  can  always  he  distitifz^nislied  djniiio-  life  fVoiii  those 
where  it  is  not;  but  if  so,  it  will  bo  done  by  careful  observation  of 
the  tendon  redactions.  Indeed  if  the  assumption,  suo-o-ested  above, 
be  justiiiahle,  that  disease  of  the  motor  tract  may  begin  in  any 
part  of  it,  it  is  possible  that  many  forms  of  progressive  muscular 
atrophy,  peripheral  or  central,  of  bull^ar  paralysis  with  or  without 
atrophy  of  the  limbs,  and  typical  amyotrophic  lateral  sclerosis, 
may  be  expressions  of  one  and  the  same  proclivity  to  disease  of 
the  niotor  apparatus,  differing  only  in  its  localisation,  dift'useness, 
and  intensity.^ 

It  remains  to  discuss  in  more  detail  the  morbid  anatomy  of  the 
disease. 

The  l)roadest  and  most  important  feature  thereof  is  this,  that  it 
affects  solely  or  ]>rincipally  the  motor  tract,  and  may  affect  the 
whole  lengtli  of  it,  from  its  origin  in  the  cells  of  the  cerebral 
cortex  to  its  termination  in  the  muscles. 

Only  the  striated  muscles  are  diseased,  and  principally  those  of 
the  hands  and  arms,  tongue,  lower  face  and  neck.  The  minute 
changes  in  them  aie  somewhat  various;  there  maj'  be  simple 
atrophj^  diminution  in  size  and  number  of  the  fibres  without  loss 
of  stiiation,  or  there  may  be  granular  or  fatty  disintegration  of 
the  muscular  substance  with  or  without  multiplication  of  the 
nuclei  of  the  sarcolemma.  The  interstitial  tissue  may  either  be 
normal,  or  increased  in  amount,  or  infiltrated  with  fat.  Mention 
must  here  be  made  of  a  remarkable  case  pu Wished  by  Barth.^  In 
the  muscles  was  found  a  condition  coiresponding  with  that' 
described  in  pseudo-hypertrophic  muscular  paralysis.  The 
interstitial  tissue  of  the  muscle  was  increased  in  amount  and 
enormously  infiltrated  with  fat ;  the  fibres  were  in  part  healthy 
and  in  part  degenerating.  But  in  the  cord  lesions  were  found 
corresponding  to  those  of  amyotrophic  lateral  sclerosis,  described 
clearly  enough  bj^  the  anthor  and  corroborated  by  Flechsig.^ 
The  disease  had  begun  (in  a  patient  aged  4-1)  with  progressive 
paralysis  of  the  legs  and  then  of  the  arms,  accompanied  by 
muscular  twitching.  There  was  wasting  when  first  observed; 
but  five  months  before  death  the  calves  and  adductors  of  the 
thumbs  began  to  enlarge,  though  without  regaining  strength. 

In  the  nerve  trunks  and  nerve  roots  it  is  to  be  noticed  that 
wherever  motor  fibres  run  separately  from  sensory,  the  former  only 
are  diseased.  Thus  the  anterior  spinal  roots  (of  the  cervical  region 
particularly),  the  hypoglossal  roots  and  sometimes  other  of  the 
cerebral  motor  nerves,  look  thinned  and  giey,  while  the  posterior 
nerve  roots  are  always  healthy.  The  minute  changes  in  the 
nerves  are  less  striking  than  might  have  been  expected ;  some- 
times none  can  be  made  out,  sometimes  there  is  simple  atrophy  or 
degeneration  of  the  nerve  fibres. 

The  lesions  within  the  cord  constitute  the  most  important  and 

'  Kahler,  '  Zeitschrift  der  Heilkunde,'  18S4,  109. 

2  'Arch.  d.  Heilkunde,'  vol.  xii.     "  Atrophia  luusculoium  lipomatosa." 

^  '  Arch.  d.  Ileilkundf,'  vol.  xix. 
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most  constant  featiiro  of  the  disease.  Of  those  we  clistini^uish. — 
firstly,  a  well-marked  degeneration  affecting  those  parts  which  are 
definitely  known  to  bo  motor  in  function.  Thus  in  the  grey 
matter  only  the  anterior  cornua  are  diseased;  the  large  multi- 
polar cells  undergo  atrophy  or  pigmentary  degeneration,  and 
although  the  other  elements  may  be  affected  too,  there  seems 
reason  to  think  that  the  di.-ease  begins  in  the  cells.  The  cells  of 
Clarke's  columns  and  of  the  intermedio-lateral  tract  are  usually, 
but  not  always,^  normal.  Ordinarily  the  grey  matter  of  the 
cervical  region  is  most  deeply  diseased.  Again  in  the  white 
matter  there  is  a  well-marked  degeneration  of  the  pyramidal 
tracts;  the  crossed  pyramidal  tracts  being  always  diseased,  and 
frequentl}'  the  direct  })yramidal  tracts  also.  Cases  in  which  the 
latter  remain  apparently  healthy  may  be  explained  on  the  sup- 
position, that  there  has  been  a  total  decussation  of  the  pyramids. 
The  disease  in  the  white  matter  has,  S)  fai-,  the  distribution  of 
bilateral  descending  degeneration,  secondary  to  transverse  lesion 
high  in  the  cord  or  bilateral  lesion  of  the  cerebrum ;  but  the 
absence  of  such  lesion  proves  that  this  is  not  its  true  character. 
But  secondhj,  even  in  distribution,  there  are  differences  between 
this  disease  and  deiscending  degeneration.  The  stress  of  it  falls, 
it  is  true,  upon  the  pyramidal  tracts,  but  it  is  usual  to  find  other 
parts  of  the  white  matter  diseased  as  well.  This,  like  the  disease 
of  the  anterior  cornua,  is  observed  principally  in  the  cervical 
region.  Here  though  the  area  of  degeneration  as  seen  in  trans- 
verse section  is  marked  out  sharply  on  its  peripheral  side,  where 
it  corresponds  with  the  limits  of  the  crossed  pyramidal  tiact,  it  is 
not.  necessarily  so  elsewhere.  Thus  anteriorly  there  is  no  such 
well-defined  limit,  but  the  degeneration  spreads,  though  becoming 
fainter,  beyond  the  area  of  the  pyramidal  tract  into  the 
remainder  of  the  lateral  column  towards  the  anterior  cornua. 
Internally  also  it  may  spread,  in  some  cases,-  up  to  the  margin  of 
the  grey  matter.  The  anterior  root  zones  may  also  be  diseased. 
As  we  pass  down  the  cord  all  these  subordinate  areas  of  degenera- 
tion disappear,  the  disease  limiting  itself  more  and  more  closely 
to  the  area  of  the  crossed  pyramidal  tract,  till  in  the  lumbar 
region  these  tracts  only  are  affected. 

The  meaning  of  these  minor  areas  of  degeneration  is  not 
altogether  obviuus.  Perhaps  that  in  the  anterior  root  zone  may 
be  caused  by  irritation  from  the  diseased  anterior  root  fibres 
which  pass  through  these  parts,  for  the  same  thing  has  been 
observed  in  simple  anterior  cornual  myelitis  (infantile  paralysis).^ 
Whether  the  area  in  the  lateral  columns,  anterior  to  the  pyramidal 
tract,  is  also  caused  by  irritation,  or  whether  it  be  due  to  disease 
of  some  intraspinal  tracts  of  fibres,  the  nature  and  course  of  which 
we  do  not  yet  know,  must  be  regarded  as  uncertain,  Flechsig, 
however,  argues    strongly   that   it   is   not   caused   by   a   diffuse 

'  Charcot, '  Lemons,'  vol.  ii.  p.  423. 

^  Charcot, '  Le9on3  aur  les  Localisatious,'  &c.,  p.  IGl  uote. 

^  See  Moeli,  '  Arch.  f.  Psych,   vol.  x. 
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myelitis  ;    ^'or  were  tliat   the   case,  the  adjacent  cerebellar   tract 
would  be  almost  certainly  involved ;  but  tliis  is  never  so. 

We  must  note,  before  leaving  the  cord,  that  in  some  few  cases^ 
Bli"-ht  disease  of  the  posterior  columns  has  been  found,  but  this  is 
usually  regarded  as  non-essential. 

Passing  upwards,  the  disease  may  be  traced  through  the 
pyramids  into  the  pons,  being  still  limited  to  the  fibres  of  the 
motor  tract.  Usually  it  ceases  here ;  we  shall  quote  some 
important  exceptions  to  this  presently.  The  cells  of  the  motor 
nuclei  are  atrophied,  notably  the  hypoglossal,  sometimes  also 
those  of  the  vagus,  spinal  accessory  and  facial.  In  a  case  bj"^ 
Maier^  the  olivary  bodies,  both  in  their  white  and  grey  matter, 
were  diseased  ;  no  other  example  of  tins  is  on  record. 

The  distribution  in  the  nervous  centres  is  of  more  importance 
than  the  histology.  For  if,  as  has  been  stated,  the  distribution  is 
practically  coincident  with  that  of  the  motor  fract^^,  then  we 
conclude  (with  Flechsig)  that  the  disease  originates  in  the  nerve- 
elements.  For  it  is  only"  with  res|  ect  to  their  nerve-function  and 
development,  and  not  with  respect  to  their  vascular  supply  or 
interstitial  tissue,  that  these  tracts  are  in  any  way  differentiated 
from  the  surrounding  parts.  And  on  the  other  hand,  as  some 
authors  maintain,^  degeneration,  whether  parenchymatous  or 
interstitial  in  origin,  tends  in  the  long  run  to  assume  the  same 
histological  characters ;  so  that  deduction  from  the  microscopical 
characters  can  be  made  only  in  quite  recent  cases.  Briefly 
stated,  however,  the  changes  in  the  white  matter  are  as  follows.- 
In  the  areas  of  complete  degeneration  (pyramidal  tracts)  there  is 
well-marked  overgrowth  of  interstitial  tissue,  and  wasting  or 
absence  of  nerve-fibres.  Leyden  says  that  in  his  cases  the  axis 
cylinders  were  never  hypertrophied,  as  in  disseminated  sclerosis. 
Charcot  has  noticed"^  that  even  in  the  most  deeply  affected  parts 
of  the  pyramidal  tract  a  few  healthy  nerve  fibres  may  be  found, 
whereas  in  secondary  descending  sclerosis  they  all  degenerated 
too-ether;  he  thinks  this  may  indicate  that  fibres,  other  than 
motor,  run  in  these  tracts.  Where  less  complete,  the  disease  is 
indicated  by  a  diffuse  overstaining  in  carmine ;  the  normal  septa 
of  connective  tissue  are  thick  and  the  atrophy  of  nerve  fibres 
is  far  less  marked.  In  addition  we  must  notice  the  presence, 
sometimes  in  large  numbers,  of  rounded  granular,  probably  fatty 
bodies.  These,  which  may  be  connected  with  the  breaking  up  of 
the  myeline  sheaths,  are  most  important,  according  to  Charcot, 
for  tracino-  out  the  disease  into  parts  where  actual  sclerosis  has 
not  yet  begun. 

We   shall   conclude  with  a  notice  of  some  important  cases  in 
which  the  lesion  has  been  traced  up  into  the  cerebral  hemispheres. 

In  Maier's  case  referred  to  above,  and  in  some  by  Leyden,  it  had 

'  As  in  Leyden's  case  mentioned  above ;  and  the  two  quoted  from  Charcot  and 
Marie  at  the  end  of  this  paper. 
-  See  Virchow's  '  Archiv,'  vol.  Ixi. 
3  De'jc'rine, '  Arch,  de  Physiologic,'  Nov.  1.5,  1884. 
«  'Archives  de  Neurologic,'  No.  xxix.  p.  173 
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"been  found  to  rciich  into  the  crura  cerebri.  The  first  case  in 
which  the  hemispheres  wore  alFeeted  is  recorded  by  Kahler  and 
Pick.^  This  was  a  female,  ago  44.  She  had  had  tvvitchings  of  the 
arms,  then  weakness  and  wasting  of  them,  then  contractures. 
Simultaneously,  weakness  of  the  legs.  Afterwards,  affection  of 
speech  and  swallowing.  When  first  seen,  the  legs  were  paralysed, 
stiff  and  extended,  their  muscles  not  wasted ;  there  was  ankle- 
clonus  and  excess  of  tendon-reaction.  The  upper  limbs  were 
flexed,  the  hands  and  forearms  wasted.  The  face  was  lax  and 
expressionless,  its  lower  part  almost  paralysed,  slight  ptosis. 
Tongue  wasted  and  tremulous,  speech  almost  unintelligible ;  soft 
palate  motionless.  Muscles  of  head  and  neck  weak.  No  fibrillary 
twitchings.  There  was  reduction  of  faradic  contractility  in  the 
wasted  muscles ;  to  the  galvanic  current  no  distinct  R  D  ; 
K  S  Z  >  A  S  Z  everywhere,  but  in  some  muscles  K  0  Z  >  A  0  Z. 
Duration  short,  eight  months  in  all ;  death  from  pneumonia,  food 
having  passed  into  the  air-passages.  Post-mortem,  degeneration 
was  found  of  both  the  crossed  pj^ramidal  tracts,  the  characters 
thereof  being  such  as  to  lead  the  authors  to  think  that  it  was 
parenchymatous  in  origin.  This  was  tiaceable  into  the  pyramids, 
pons  and  crura  cerebri.  The  grey  matter  of  the  anterior  cornua 
was  diseased.  In  addition,  there  was  atrophy  of  the  cerebral 
convolutions,  especially  marked  in  the  neighbourhood  of  the 
central  and  prajcentral  sulci. 

In  this  case,  the  connection  of  the  cerebral  atrophy  with  the 
disease  of  the  motor  tract  lower  down  was  more  or  less  a  matter  of 
inference;  but  in  the  next,  the  disease  was  actually  traced  up 
through  the  corona  radiata  to  the  cortex  cerebri.  The  case  is 
given  by  Kojewnikoif.-  A  man,  aged  29,  was  seized  with  tremor  in 
the  right  foot,  followed  by  loss  of  control  over  it,  and  occasionally 
involuntary  movements  of  extension  in  it.  In  a  year,  similar 
afiection  of  the  left  foot,  difficulty  in  movements  of  trunk,  and  in 
another  year,  of  the  hands.  When  first  seen,  there  was  difficulty 
of  walking,  stiffness  of  the  limbs,  exaggerated  tendon  reactions ; 
electro-contractility  of  muscles  normal.  When  seen  again  after  a 
year's  interval,  there  was  further  loss  of  power,  and  a  spastic  state 
of  the  legs ;  atrophy  of  the  thenar  and  hypothenar  muscles,  with 
some  loss  of  electro-contractility.  There  were  no  bulbar  phe- 
nomena. Phthisis  had  now  developed  in  the  lungs,  and  the  patient 
died  about  3^  years  after  his  first  symptoms.  Post-mortem,  there 
was  sclerosis  of  the  crossed  pyramidal  tracts  in  their  whole 
lengths,  which  in  the  cervical  region  sjjread  forwards  into 
the  rest  of  the  lateral  column,  and  was  here  accompanied  by 
alterations  of  the  anterior  cornual  cells.  The  sclerosis  ex- 
tended into  the  pyramids.  Numerous  granular  bodies  were  found 
(as  also  in  Kahler  and  Pick's  case)  in  the  sclerosed  tracts.  But 
by  the  presence  of  these  bodies  the  disease  could  be  traced  further 
upwards,  viz.  into  the  pons,  into  both  cerebral  peduncles  (middle 

'  Prager, '  Vierteljahrsohrift,'  &c.,  1879.     Bd.  142,  p.  72. 
^  '■  Archives  de  Neurologie,'  No.  18. 
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third  of  oacli),  uikI  thence  into  the  hemispheres,  where  it  spreud 
throui^h  the  internal  capsules  (the  tliird  quarter,  from  Leforo 
hackwards,  of  the  posterior  half  of  each  capsule),  and  through 
tlie  corona  radiata,  wherein  the  track  of  the  disease  spread 
upwards,  radiating  like  a  fan,  to  the  upper  part  of  each  ascending 
frontal  convolution.  The  grey  substance  of  the  ctnvolutions, 
was,  however  normal. 

Tlie  last  advance  has  been  made  by  Charcot  and  Marie,  who 
have  been  able  to  demonstrate  in  two  cases^  not  only  the  presence  of 
granular  bodies  in  the  centrum  ovale,  but  the  disappearance  of 
tlie  large  2)yramidal  cells  in  certain  regions  of  the  cerebral  cortex. 
The  first  was  the  case  of  a  woman,  aged  60.  The  course  was 
rapid,  proving  fatal  within  a  year  ;  tlie  clinical  phenomena  are  thus 
•  sinnmarised  by  the  authois.  Onset  Avith  stiffness  of  left  leg.  Six 
months  afterwards,  paresis  of  the  right  aim,  slight  difficulty  of 
speech.  Two  months  later,  atro])hy  of  the  thenar  eminence 
(right),  increase  of  the  difficulty  in  speech.  Next,  complete 
paralysis,  with  spastic  symptoms,  which  disappeared  later  on, 
increase  of  tlie  atrophy  in  the  hands,  troubles  of  deglutition,  re- 
spiration and  circulation.     Death  in  a  year's  time. 

An  electrical  examination  by  Dr.  Vigouroux  showed,  in  the 
upper  limbs,  that  there  was  considerable  diminution  of  both 
faradic  and  galvanic  contractility ;  no  distinct  reaction  of  de- 
generation, but  A  S  Z  =  K  S  Z  in  several  muscles. 

The  second  case  (also  a  woman  of  60)  lasted  two  years.  Onset, 
with  difficulty  of  speech  and  of  deglutition.  Four  montlis  later' 
an  apoplectic  attack,  followed  by  inciease  of  bulbar  symptoms. 
Paresis,  then  atrophy  of  the  upper  limbs,  paralys's  of  the  lower 
limbs  with  spastic  phenomena. 

The  bulbar  symptoms  in  this  second  case  were  very  marked,  and 
existed  from  the  commencement ;  yet,  contrary  to  wdiat  might  have 
been  expected,  the  fatal  issue  came  less  soon  than  in  the  others. 
The  morbid  anatomy  of  these  two  cases  did  not  differ  materially, 
and  may  be  summarised  as  follows.  In  the  spinal  cord  there  was 
sclerosis  of  both  crossed  and  direct  pyramidal  tracts,  which  in  the 
cervical  region  extended  over  a  considerable  part  of  the  remaining 
antero-lateral  column;  there  were  the  usual  changes  in  the  grey 
matter.  In  the  diseased  parts  of  the  cord  there  w^ere  a  large 
number  of  granular  bodies.  There  were  indications  of  sclerosis 
also  in  the  posterior  columns,  but  no  granular  bodies.  The  authors 
are  inclined  to  suppose,  that  the  disease  was  here  different  in 
nature,  and  perhaps  merely  coincident  with  the  degeneration  of 
the  motor  tract. 

There  were  granular  bodies  in  the  pyramidal  tract  within  the 
crura  cerebri,  and  within  the  pons,  so  far  as  examined. 

Within  the  hemispheres  these  bodies  were  found  in  the  internal 
capsule,  occupying  a  smaller  area  than  that  of  the  pyramidal  tract, 
though  comprised  apparently  within  it.  Just  as  in  Kojewnikoff's 
case,  they   spread    u})   through    the   corona  radiata,  in  a  fan-like 

'  'Archives  dc  Neuroluirie,'  Nos.  28  aiid  29. 
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fashion,  following  the  direction  of  the  white  fil)res,  to  the  corfcox  of 
tlie  ascending  frontal  and  parietal  convolutions,  chiefly  at  their 
ui)per  portions  at  the  level  of  the  paracentral  lobules.  In  the 
grey  matter  hero  were  no  granular  bodies ;  but  it  was  found,  on 
the  otlier  hand,  that  the  large  pyramidal  cells,  commonly  supposed 
to  be  motor  in  function,  were  absent  or  diminished  in  number. 
Those  that  remained  were  altered,  their  bodies  less  voluminous, 
their  angles  less  marked  than  normally. 

Much  interest  attaches  to  the  morbid  anatomy  of  these  latest 
cases,  as  showing,  that  in  the  cerebrum  as  in  the  cord  the  disease 
affects  the  elements  of  the  motor  tract ;  and  secondly,  that  it  may 
affect  any  level  of  the  motor  tract,  the  cells  of  the  cortex  cerebri 
the  white  substance  of  brain  or  cord,  the  anterior  cornual  cells  of 
the  cord,  the  nerve  trunks,  or  the  muscles. 


VOL,   IX. 


UECENT  PAPERS  ON  CONCUSSION  OF  THE 
SPINAL  CORD. 

BY   HEEBERT   W.   PAGE. 

It  is  almost  impossible  in  the  present  clay  to  write  on  concussion  of 
the  spinal  cord  without  reference  to  the  subject  of  railway  injuries ; 
but  whether  the  connection  be  illicit  or  legitimate,  there  can  be  no 
doubt  that,  by  itself,  concussion  of  the  cord  is  of  intrinsic  interest 
to  surgeons  and  neurologists,  because  of  the  uncertainty  there 
always  is  in  deciding  whether  in  company  with,  or,  what  is  of 
o-reater  importance,  without,  an  injury  to  the  spine  the  cord  has 
really  been  injured  by  concussion  alone,  and  because  of  the 
question,  whether  late  secondary  degenerative  changes  in  the  cord 
can  have  this  origin,  even  when  there  are  no  immediate  symptoms 
of  injury.  It  is  now  pretty  well  agreed,  we  think,  that  true 
concussion  of  the  cord  occurs  with  extreme  rarity,  and  although 
a  considerable  number  of  cases  have  been  recorded  as  examples 
of  concussion-lesion,  it  is  nevertheless  certain  that  in  many  of 
them  suflficient  attention  has  not  been  paid  to  the  possibility 
of  the  cord  having  been  injured  in  some  less  obscure  manner.  If 
we  put  aside  certain  cases  which  may  fairly  be  excluded — those 
for  example,  in  which  there  has  been  fracture-dislocation  of  the 
spine  with  direct  contusion  of  the  cord — and  look  for  examples 
of  true  concussion  amongst  those  where  the  cord  has  been  injured 
without  obvious  structural  damage  to  the  spinal  column,  then  we 
ouo-ht  also  to  exclude  those  cases  in  which  the  history  of  the 
accident  makes  it  highly  probable  that  the  cord  has  been  locally 
damao-ed  by  severe  and  sudden  bend.  This  point  has  been  dealt 
with  by  the  writer  in  his  work  on  '  Injuries  of  the  Spine,'  &c., 
which  has  been  noticed  in  previous  numbers  of  '  Brain,'  and  cases 
of  the  kind  are  there  recorded  which  in  his  judgment  cannot 
fairly  be  regarded  as  instances  of  true  concussion.  To  that  work 
nearly  all  recent  writers  on  "  Concussion  of  the  Spinal  Cord  " 
make  reference,  and  MM.  Dumenil  and  Petel  in  the  series  of 
papers  before  us  ^  deal  at  considerable  length  with  the  objections 
which  we  have  raised,  not,  as  they  seem  to  think,  against  the 
very  existence  of  concussion  of  the  cord,  but  against  the  too  ready 
assumption  of  concussion  as  the  cause  of  cord  injury  in  particular 
cases,  and  therefore  against  the  supposed  commonness  of  this 
kind   of  injury,  especially  in  a  peculiar  form  of  accident.     They 

'  '  Archives  de  Neurologie,'  Nos.  25,  26,  and  27  (1885). 
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tliomsclvcs  record  a  case  wliicli  is  to  them  a  clear  example  of 
concussion-injury,  a  case,  moreover,  in  whicli,  as  they  believe, 
a  true  system-degeneration  had  origin  in  concussion  pure  and 
simijle.  It  is  a  case  of  much  interest  and  importance ;  but,  before 
examining  it,  we  would  point  out  that  nowhere  have  we  said  that 
concussion  of  the  cord  is  an  impossibility  and  has  never  occurred, 
and  cases  are  even  recorded  in  our  work  which,  as.  far  as  can  be 
told,  are  explicable  only  on  that  hypothesis,  notably  the  well- 
known  case  of  Dr.  Bastian's  and  a  few  others.  Nor  have  we 
denied  that  the  famous  railway-accident  case  of  Mr.  Gore  may  be 
a  case  of  concussion-lesion  ;  but  we  have  asserted,  and  do  again 
assert,  that  there  is  a  gap  in  the  history  of  that  case  which  renders 
it  a  not  unequivocal  example  of  such  an  injury,  that  it  is  a  case, 
therefore,  on  Avhich  no  lasting  doctrine  should  be  based,  especially 
when  it  is  remembered  that  the  post-mortem  appearances  were 
singularly  like  those  of  posterior  sclerosis  as  found  in  tabes 
dorsalis  (locomotor  ataxy).  It  is  diflScult  to  conceive  how  an 
effect  so  general  as  concussion  can  fall  only  on  limited  tracts  of  the 
cord,  and  to  exjjlain  such  cases  it  has  to  be  assumed  that  a  "  predis- 
position "  to  disease  allows  concussion  to  exert  a  morbid  influence. 
The  consideration  of  a  large  number  of  recorded  cases,  and  the 
experience  of  surgeons,  alike  show,  we  believe,  that  true  concussion 
of  the  spinal  cord  from  the  ordinary  accidents  of  everyday  life 
is  amongst  the  very  rarest  of  injuries,  and  that  being  so,  it  is  at 
any  rate  improbable  that  concussion  shoiild  be  a  common  result 
of  any  one  peculiar  form  of  accident,  such  as  a  railway  collision. 
The  question,  however,  is  far  too  important  to  be  decided  by  a 
mere  improbability,  and  the  writer  therefore  investigated  the 
wliole  matter  of  the  spinal  injuries  of  railway  accidents,  bringing 
to  bear  upon  that  investigation  the  personal  experience  of  several 
hundreds  of  cases,  many  of  them  being  inquired  into  long  after 
the  accidents,  and  calling  to  his  aid  the  experience  of  others  by 
the  method  known  as  "  collective  investigation."  The  result  of 
that  inquiry  was  to  show,  that  not  only  are  injuries  to  the  spinal 
column  and  the  soft  structures  outside  it  extremely  common  in 
railway  accidents,  but  also  that  the  "  railway  spine,"  as  it  has 
been  called,  is  not,  and  has  no  resemblance  to,  concussion  of  the 
spinal  cord — a  conclusion  which  neither  shuts  out,  nor  indicates  a 
disbelief  in,  the  possibility  of  there  being  such  a  thing  as  con- 
cussion of  the  cord,  or  that  the  cord  may  be  injured  by  concussion 
even  in  railway  collisions.  Not  only  as  the  result  of  any  and 
every  form  of  accident,  but  also  as  the  result  of  the  special  form 
of  accident  met  with  in  railway  collisions,  concussion  of  the  spinal 
cord  is  amongst  the  very  rarest  of  injuries,  using  the  word 
"  concussion"  to  signify  an  effect  upon  the  cord  of  the  same 
nature  as  the  effect  upon  the  brain  from  a  concussion-blow,  the 
results  of  which  may  vary  from  simple  shake  of  the  brain-mass  to 
actual  contusion  or  laceration  of  its  substance.  The  case,  however, 
recorded  by  MM.  Dumenil  and  Petel,  is  not  a  case  of  railway 
injury.  It  is  given  at  great  length,  and  it  is  impossible  to  do 
more  than  refer  to  its  salient  features  here. 

.    s  2 
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A  man,  aged  (50,  foil  from  a  height  of  about  five  foot  vertically 
upon  his  hcatl.  There  was  complete  loss  of  consciousness  for 
about  an  hour,  and  when  he  came  to  himself  there  wore  all  the 
evidences  of  a  severe  injury  to  the  cord  in  the  lower  cervical 
region,  complete  paralysis  of  the  lower  limbs,  almost  but  not 
quite  complete  paralysis  of  the  upper,  that  of  the  rigid  arm  being 
more  marhed  than  the  left,  such  movements  as  were  possible  being 
performed  by  the  shoulder  muscles,  and  diaphragmatic  breathing. 
For  a  day  there  was  abolition  of  sensation  below  the  umbilicus,  , 
loss  of  control  over  the  sphincters,  &c.  Sensation  gradually,  but 
never  completely,  returned  in  an  irregular  manner,  and  was 
replaced  by  hyperassthesia  in  various  parts,  and  shooting-pains  in 
the  limbs.  At  a  later  period  there  was  marked  rigidity  in  the 
*  lower  limbs,  with  hyperesthesia  here  and  there,  and  variable 
attacks  of  pain  in  the  extremities.  There  was  pain  on  moving  the 
neck,  mostly  at  the  level  of  the  sixth  cervical  vertebra,  but  no 
discoverable  deformity.  The  case  is  recorded  with  minutest 
detail  from  day  to  day,  and  seems  to  be  divided  into  two  periods  : 
the  first,  of  forty-seven  days  without  fever,  and  a  gradual,  though 
very  slight,  tendency  to  restoration  of  function ;  followed  by  a 
second  period  of  five  months,  which  was  ushered  in  with  shivering, 
and  was  marked  by  various  disturbances  of  motion  and  sensation, 
bed-sores,  purulent  urine,  seemingly  indicative  of  a  more  active 
myelitis,  and  then  the  patient  died. 

Post-mortem,  both  spine  and  membranes  were  perfectly  healthy, 
but  we  read  that  "  a  la  partie  sui)erieure  de  la  region  dorsale,  la 
coupe  presente  une  depression  au  niveau  de  la  corne  anterieure 
droite,"  and  that,  microscopically,  there  was  found  degeneration ; 
commencing  sclerosis  of  the  crossed  pyramidal  tracts,  slight  in 
the  cervical  region,  apparently  less  marked  in  the  lumbar  than  in 
the  dorsal,  but  in  the  dorsal  more  so  than  in  the  cervical  region  ; 
and  also  "granular  degeneration  of  the  motor  cells  of  the  grey 
substance,  especially  in  the  dorsal  region."  From  all  the 
circumstances  of  this  patient's  history  it  is  perfectlj^  clear  that 
his  illness  and  death,  and  the  post-mortem  appearances,  were  due 
to  the  accident,  but  it  is  by  no  means  so  clear  that  the  original 
lesion  was  caused  by  concussion.  Nay,  this  seems  to  be  one  of 
those  very  cases  where  sufficient  allowance  has  not  been  made  for  the 
possibility,  and  here  the  exceeding  pi  obability,  of  the  cord  having 
been  locally  damaged  by  severe  and  sudden  bend.  The  man  fell 
vertically  on  his  head,  and  was  momentarily  pivoted,  so  to  say,  with 
his  head  downmost, his  bod}'-  uppermost,  and  his  neck  intervening; 
and,  with  the  tremendous  leverage  of  the  body-weight,  his  spine 
and  spinal  cord  were  inordinately  bent  somewhere  in  the 
cervical  region.  The  spine  itself — with  its  great  flexibility  in  this 
part — does  not  give  way ;  but  the  cord  yields  under  the  sudden 
strain,  yields  most  in  its  anterior  parts,  if  we  assume  that  the 
bending  was  backwards  rather  than  forwards.  He  has  pain  about 
the  region  of  the  sixth  cervical,  and  somewhere  about  that  level 
the  cord  is  obviously  severely  damaged,  for  he  is  almost 
completely    paralysed,    and    diaphntgmatic    breathing   alone    re- 
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mains.  The  symptoms,  moreover,  seem  to  show  that  this  lesion 
could  not  have  boon  a  concussion -lesion,  and  that  the  wliole  cord, 
at  any  rate,  was  not  affected  by  concussion  ;  for  let  it  bo  noted  that 
the  man  was  unconscious  for  an  hour,  and  there  therefore  was 
concussion  of  the  brain.  Concussion,  it  is  assumed,  next  fell  on 
the  cord  about  the  level  of  the  sixth  cervical,  and  involved  the 
whole  of  the  cord  beyond  that  point.  But  why  should,  how 
indeed  could,  that  portion  of  the  cord  which  intervened  between 
the  brain  and  the  sixth  cervical  have  been  excluded  from  the 
force  or  effect  of  the  concussion,  transmitted,  as  it  must  have  been, 
from  the  vertex  of  the  head?  That  it  was  not  involved  in  the 
concussion  is  pretty  evident  from  the  fact,  that  diaphragmatic 
breathing  remained,  the  cord  origin  of  the  phronics  being  quite 
unaffected,  being  indeed  above  the  level  of  the  gross  lesion,  which 
had  been  determined,  it  seems  to  us,  by  bend  at  a  particular 
point,  and  not  by  concussion  at  all.  It  is  suggested,  however, 
that  the  sclerotic  degeneration  was  also  due  to,  and  was  a 
later  consequence  of,  concussion  of  the  cord.  It  is  true  that  no 
special  evidences  of  injury  could  be  found  at  any  one  point  of 
the  cord,  169  days,  that  is,  after  the  accident,  and  that  the 
authors  therefore,  do  not  attach  much  importance  to  the  "  de- 
pression "  previously  named  ;  but  this  degeneration  looks  very  like 
a  true  secondary  degeneration  spreading  from  some  point  of 
lesion  in  system-tracts,  having  a  chief  tendency  to  spread  down- 
wards, and  getting  less  marked  the  further  it  was  removed  from 
that  point.  In  other  words,  the  case  was  probably  one  of 
secondary  degeneration  of  the  crossed  pyramidal  tracts  after  a 
local  lesion  of  the  cord,  a  thing  more  likely  to  have  occurred  than 
for  those  tracts  to  have  been  specially  picked  out  and  exclusively 
affected  by  concussion.  It  was  no  unusual  circumstance  that  at  a 
period  remote  from  the  accident  the  patient  should  have  been 
attacked  with  a  somewhat  diffused  myelitis,  but  there  is  no 
evidence  that  that  was  in  any  way  the  result  of  concussion.  One 
cannot  help  thinking  that  the  interpretation  here  put  upon  the 
case  is  more  consonant  with  the  facts  than  is  that  which  attri- 
butes the  phenomena,  immediate  and  secondary,  to  concussion  and 
concussion-lesion  of  the  spinal  cord.  Apart,  however,  altogether 
from  this  case,  the  paper  is  of  much  value,  for  the  authors 
endeavour  to  elucidate  the  symptomatology  of  concussion  of  the 
cord.  They  especially  point  out  the  differences  which  they 
believe  exist  between  concussion  symptoms  and  those  due  to 
intraspinal  hsemorrhage,  though  we  doubt  whether  it  is  warrantable 
to  draw  any  very  precise  conclusions  from  their  own  case.  And 
here  we  think  they  have  misunderstood  the  contention  of  the 
writer,  who  has  attributed  some  of  the  recorded  cases  of  supposed 
concussion  to  ha3morrhage.  In  the  work  referred  to  we  quoted  a 
case  of  Mayo's,  where  a  man  had  a  violent  blow  on  the  lower  part 
of  the  back  and  died  in  four  hours,  blood  being  formed  in  the 
spinal  canal,  with  perfect  integrity  of  the  spine  and  spinal  cord. 
Evidently,  say  the  authors,  it  was  not  extravasation  of  blood 
which  killed  the  patient  in  four  hours.     Clearly  not ;  the  history 
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indeed  throws  no  li^^ht  on  the  actual  cause  (;!'  dcatli.  which 
nevertheless  7ria)j  have  been  due  to  shock  from  concussion  (jf  the 
cord,  an  explanation  which  at  the  very  best  is  sim})ly  hy])o- 
thetical.  The  history  of  that  case,  however,  sng>;ested  a  probable 
explanation  of  a  case  of  Sir  A.  Cooper's  in  which  there  was  no 
necropsy,  and  also  showed  that  even  a  vixjlent  blow  sncli  as  the 
patient  received  direct  upon  the  spine,  causfd  no  structural  injury 
to  the  spinal  cord,  an  evidence  of  the  secure  protection  of  that 
organ  within  the  spinal  canal. 

The  following  are  the  conclusions  at  which  MM.  Dumenil  and 
Petel  arrive.  (1.)  That  there  is  such  a  tiling  as  concussion  of  tlie 
spinal  cord ;  and  (2),  that  it  is  the  cause  of  consecutive  inflamma- 
tory mischief  which  (3)  may  assume  the  form  of  a  "  systematic  " 
myelitis;  and  (4)  that  concussion  of  the  cord  may  exist  as  a  latent 
condition,  and  reveal  itself  only  by  secondary  troubles,  which  m;iy 
take  the  forms  of  a  simple  transient  congestion,  or  of  an  incurable 
sclerosis.  Notwithstanding  the  authors'  own  case  and  that  of 
Mr.  Gore,  conclusion  3  yet  lacks,  we  believe,  the  foundation  of  an 
absolutely  imequivocal  case,  for,  as  we  pointed  out  in  a  previous 
number  of  '  Brain,' ^  the  cases  of  tabes  dorsalis  of  supposed  traumatic 
origin  which  were  collected  from  vai'ious  sources  b}'  M.  Petel,  are 
surrounded  with  doubt.  It  seems  to  us,  moreover,  that  conclu- 
sion 4  ought  only  to  be  based  on  definite  examples,  for  several  cases 
which  fall  in  this  category,  amongst  them  being  the  perennial 
case  of  the  Count  de  Lordat,  have  been  in  all  probability  cases  of 
local  spinal  injury  with  few  or  no  symptoms  at  first,  but  in  which 
there  was  gradually  tet  up  a  local  pachymeningitis,  followed  by 
later  degeneration  in  the  cord. 

A  case  recorded  by  Professor  Verriest^  is  briefly  as  follows. 
A  heavy  mass  of  coal  fell  on  the  lumbar  and  sacral  regions  of  a 
man  aged  thirty-four.  He  was  picked  up  insensible,  and  Avas 
foimd  palsied  in  all  his  limbs.  Great  pain  in  the  lumbar  region 
extended  up  the  whole  column.  Next  day  ho  vomited  a  large 
quantity  of  blood,  and  in  three  days  power  began  to  return  in  the 
right  arm,  then  in  the  left,  and  lastly  in  the  legs.  He  gradually 
improved,  but  his  muscular  power  remained  very  feeble.  The 
reflexes  were  but  little  altered,  and  sensibility  was  only  slightly 
lowered.  He  had  pain  on  pressure  of  the  spine  and  on  movements 
of  the  trunk.  He  was  then  lost  sight  of  fur  twenty  months,  when 
he  was  foiuid  in  a  most  feeble  state ;  wasted,  easily  fatigued,  his 
reflexes  exaggerated  and  sexual  power  gone  ;  subject  to  vomiting 
and  dyspnoea ;  with  a  slow  pulse,  his  intellect  feeble,  and  double 
optic  neuritis.  This  case  is  regarded  by  the  author  as  one  where 
concussion  was  the  starting-point  of  an  insidioua  meningitis  and 
myelitis,  and  we  cannot  help  thinking  that  it  is  much  more 
suggestive  of  concussion  than  the  case  of  MM.  Dumenil  and 
Petel,  difficult  though  it  be  to  account  for  the  insensibility  on  any 
mere  concussion  theory.  The  double  optic  neuritis  points  in  all 
probability  to  a  meningitis  which  had  spread  up  to  the  base  of  the 
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l)jain,  while  all  the  symptoms  may  be  accounted  for  hy  a  widely 
dill'usod  spinal  meningitis  with  irritation  or  involvement  of  nerve- 
elements.  That  being  so,  it  is  not  altogether  improbable  that  the 
real  cause  of  the  mischief  was  originally  an  intraspinal  haimorrhage, 
and  it  is  at  any  rate  clear  that  there  was  no  intervening  or  latent 
period,  but  a  steady  piogressive  degeneration  started  by  the 
injury  sustained. 

Dr.  Dana's  paper  "  on  Spinal  Concussion  and  the  nature  of  its 
Sequela?,"  and  the  discussion  which  followed  it,^  dealt  more  largely 
with  concussion  of  the  cord  in  its  relation  to  railway  injuries.  A 
large  number  of  cases  of  supposed  concussion  are  collected  by 
Dr.  Dana,  whose  concise  and  impartial  remarks  on  each  of  them  will 
well  repay  perusal.  In  the  debate  which  followed,  Dr.  Hammond 
referred  to  a  case  which  he  "  could  not  conceive  as  anything  else 
than  a  concussion,"  where  a  woman  had  fallen,  doubled-up,  thirty- 
live  feet  on  her  buttocks.  There  was  no  fracture,  and  when  seen 
three  months  afterwards  by  him,  she  "  was  still  suffering  from  para- 
plegia, and  incontinence  of  urine  and  paralysis.  Hypochondriasis 
and  hysteria  had  also  developed  to  an  extreme  degree.  I  do  not 
think  there  was  any  haemorrhage  in  her  case,  because  I  do  not 
think  haemorrhages  of  the  spinal  cord  are  recovered  from.  She 
suffered  not  only  from  motor  troubles,  but  from  sensory  disturbances 
likewise ;  also  from  atrophy  of  her  limbs,  showing  that  the  injury 
involved  the  whole  segment  of  the  cord,  both  the  sensory  and 
motor  parts.  Yet  she  has  recovered,  and  I  do  not  believe,  there- 
fore, that  in  her  case  there  was  any  destruction  of  the  cord.  I 
cannot  conceive  that  there  could  have  been  anything  else  tban  a 
concussion."  One  would  have  thought  that  the  scientific  imagina- 
tion of  Dr.  Hammond  might  have  conceived  something  else,  say, 
for  example,  "  spinal  anaemia,"  or  "  spinal  hyperaemia  "  ;  but  we 
cannot  gather  from  his  remarks  what  is  exactly  meant  by  "  con- 
cussion "  in  this  somewhat  obscure,  or  inadequately  reported  case — 
whether  "  concussion  "  is  used  to  indicate  cause  or  effect. 

Dr.  >V'eber  made  the  observation,  that  while  he  would  not  say  there 
was  no  such  thing  as  concussiyn  of  the  spinal  cord,  "he  believed 
that  a  good  many  cases  which  are  considered  as  such  are  not,  in 
spite  of  the  symptoms  pointing  that  way,  dependent  on  concussion 
of  the  spine,  but  upon  concussion  of  the  brain " — a  criticism 
which  applies  with  becoming  force  to  many  of  the  cases  referred 
to  by  the  speakers  in  this  very  debate.  These  are  the  chief  of 
Dr.  Dana's  conclusions:  1.  That  the  term  "spinal  concussion"  is 
a  misleading  and  often  incorrect  one,  and  that  the  symptoms  which 
are  usually  associated  with  that  name  are  really  symptoms  of 
traumatic  neurasthenia — a  term  which  covers  a  well-recognised 
symptom-complex — hysteria  and  hypochondriasis,  associated  more 
or  less  with  symptoms  of  injury  to  the  vertebral  muscles  and 
ligaments,  and  to  the  spinal  nerves ;  that,  in  other  words,  si:)inal 
concussion  is  mental  shock  and  physical  bruising  ....  5.  That 
the  prognosis  of  railway  or  traumatic  neurasthenia  and  hysteria  is 
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very  good,  so  far  as  steady  improvement  is  concerned,  not  so  good 
as  regards  complete  recovery.  G.  That  concussion  of  tlie  spinal 
cord  alone,  followed  by  temporary  loss  of  function,  or  by  myelitis, 
does  occur  in  rare  instances.  7.  That,  in  the  predisposed  at  least, 
injuries  and  jars  may  set  up  chronic  myelitis,  without  there  being 
a  lesion  of  the  spinal  column." 

What  then  is  the  conclusion  of  the  whole  matter?  Erb  has 
given  it  in  '  Ziemssen's  Cyclo|iajdia.'  ^  "  We  do  not  yet  know 
what  changes,  if  any,  constitute  the  basis  of  the  concussion 
proper.  .  .  The  diagnosis  is  in  many  cases  so  uncertain,  and  the 
want  of  satisfactory  evidence  from  autopsies  so  great,  that  the 
history  of  the  disease  is  still  surrounded  by  darkness.  .  .  It  is 
therefore  rather  rash  to  entertain  a  decided  opinion  regarding  the 
'  proper  nature  of  concussion  of  the  cord.  It  seems  to  be  certain  that 
the  anatomical  report  is  a  negative  one.  The  most  common  view, 
therefore,  is  that  which  supposes  only  molecular  changes  in  the 
finer  nerve-elements  to  have  occurred,  giving  rise  either  to  an 
immediate  and  complete  functional  paralysis  of  the  latter,  or 
forming  the  commencement  of  further  disturbances  of  nutrition, 
which  at  a  later  time  may  result  in  degenerative  inflammation.  .  .  . 
Much  remains  to  be  done  in  the  more  correct  estimate  and  clearer 
definition  of  cases ;  the  first  thing  consists  in  collecting  accurate 
reports  of  cases,  avoiding,  more  carefully  than  has  hitherto  been 
done,  the  intermixture  of  other  sorts  of  lesions."  These  words, 
"  avoiding  the  intermixture  of  other  sorts  of  lesions,"  should  be 
borne  in  mind  by  every  one  who  has  the  opportunity  of  observing, 
or  who  attempts  to  describe,  a  case  of  that  seemingly  rarest  and 
most  elusive  of  injuries,  concusfion  of  the  spinal  cord. 
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ON  CEREBRAL  INFANTILE  PARALYSIS,  SPASTIC 
CEREBRAL  HEMIPLEGIA  (HEINE),  POLIEN- 
CEPHALITIS  ACUTA  (STRUMPELL). 

BY   H.    IIANDFOED,   M.D.,    M.R.C.P., 
Physician  to  the  Nottingham  General  Hospital. 

1.  Strumpell:  'Deiitscli.  Med.  Woch.,'  No.  44,  1884. 

2.  Eanke  :  '  Miincli.  Med.  Wocli.,'  No.  17,  1886. 

3.  Langenbeck:  '  Deutsche  Klinik,'  1863,  S.  51. 

4.  Sander  :  '  Centralblatt  fiir  die  Med.  Wissensch.,'  No.  15, 1875. 

In  1884,  Professor  Striimpell  of  Leipzig  wrote  an  article  on  acute 
encephalitis  in  children,  or,  as  he  called'  it,  polienccphalitis  acuta, 
or  cerebral  paralysis.  Though  the  existence  of  such  cases  has  been 
recognised  clinically,  and  they  are  found  not  to  be  rare  when 
carefully  sought,  yet  hitherto  no  very  satisfactory  account  has 
found  its  way  into  the  text  books. 

Acute  encephalitis  in  children  resembles  very  closely  infantile 
paralysis  of  spinal  origin.  Like  poliomyelitis,  it  attacks  usually 
healthy  children.  The  limits  of  age  in  Striimpell's  cases  were  from 
four  weeks  to  six  years.  No  special  exciting  cause  could  be  traced 
in  the  great  majority  of  cases ;  injury  to  the  head  either  during 
birth  or  subsequently  seemed  to  start  the  mischief  in  some  cases. 

The  attack  begins  usually  quite  suddenly  with  sickness,  con- 
vulsions and  feverishness  ;  of  these  symptoms,  convulsions  are  the 
most  constant,  and  when  they  have  passed  off,  the  resulting 
paralysis  is  generally  noticed  by  the  parents.  The  hemiplegia  is 
seldom  complete,  and  most  children  learn  to  walk  again  alter  a 
time,  though  imperfectly.  The  arm  is  more  affected  than  the  leg, 
but  the  paralysis  of  the  arm  is  not  so  complete  as  it  often  is  in 
poliomyelitis.  The  facial  muscles  are  seldom  involved.  Besides 
hemiplegia,  crural  or  brachial  monoplegia  may  result,  and  some- 
times merely  a  kind  of  ataxia  affecting  all  movements.  The 
affected  limbs  are  usually  smaller  than  those  on  the  sound  side,  but 
there  is  no  true  atrophy  comparable  to  that  of  poliomyelitis,  and 
consequently  no  reaction  of  degeneration.  The  deep  reflexes  are 
exaggerated.  Of  special  interest  are  certain  signs  of  motor 
irritation,  because  they  may  with  great  probability  be  referred  to 
the  cerebral  cortex  as  their  seat.  Some  cases  become  epileptic,  and 
then  the  convulsions  commence  almost  without  exception  on  the 
paralysed  side,  and  are  sometimes  limited  to  it,  in  such  cases 
passing  off  without  loss  of  consciousness.     A  more  frequent  result 
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than  cpilc[)sy  is  the  condition  of  irrcgn]ar  inovoracnts,  limited  to 
the  paralysed  extremity  and  frequently  to  the  liand,  called 
athetosis.  The  intellectual  facilities  may  remain  quite  unaffected. 
Not  iinire(|iicntly,  liowever,  they  show  some  disturbance.  The 
speech  is  sometimes  impaired  in  riglit-sided  paralysis.  Sensation 
on  the  paralysed  side  is  little,  if  at  all,  interfered  with. 

The  snpposition,  that  the  cerebral  cortex  is  the  seat  of  disease  in 
this  form  of  hemiplegia,  is  supported  not  only  by  the  clinical 
picture,  the  distribution  of  the  paralysis,  the  epileptic  attacks,  and 
the  athetosis,  &c.,  but  also  by  the  results  of  a  considerable  number 
of  necropsies.  Changes  evidently  of  inflammatory  origin  have  been 
found  in  the  cortex  of  the  motor  area,  closely  reseml)ling  the 
cicatrices  and  contractions  in  the  anterior  horns  in  poliomyelitis. 
■Naturally,  in  making  a  diagnosis,  one  must  not  forget  that  there 
are  other  causes  of  hemiplegia  in  children  than  the  above. 

Professor  Ranke's  observations  agree  in  the  main  with  Striiinpell's, 
but  he  attaches  much  less  importance  to  the  occurrence  of  fever  at 
the  outset,  in  fact  in  the  majority  of  the  cases  he  describes,  no 
liistory  of  a  feverish  attack  could  be  obtained. 

In  the  ten  months  ending  Feb.  1S8G,  Professor  Eanke  met  Avith 
twelve  cases  of  infantile  spinal  paralysis,  and  eleven  of  cerebral 
paralysis ;  these  last  agreed  in  all  their  main  features  with  the 
descriptions  given  by  Heine  and  Striimpell.  Of  the  eleven  cases 
seven  were  female  and  four  male ;  eight  were  affected  with 
hemiplegia,  three  with  monojilegia  (one  brachial  and  two  crural). 
In  all  the  illness  commenced  before  the  end  of  the  fourth  year,  and 
in  three  the  parents  thought  the  affection  was  congenital.  In  the 
heiniplegic  form,  the  arm  was  alwaj's  more  affected  than  the  leg. 
There  was  considerable  wasting  of  the  paralysed  limbs,  chiefly 
affecting  the  muscles  and  bones,  the  fat  and  subcutaneous  tissue 
not  being  much  diminished.  The  paralysed  liml>s  were  generally 
shorter  than  those  on  the  sound  side.  In  seven  of  the  hemiplegic 
cases,  athetosis  occurred  ;  in  one  involving  the  whole  arm  and  leg 
on  the  paralysed  side,  and  in  the  rest  limited  to  the  fingers  and 
wrist,  except  that  in  four  the  toes  were  similarly  affected.  In  one 
hemiplegic  case,  and  one  of  brachial  monoplegia,  there  was  no  trace 
of  athetosis. 

Disturbances  of  the  intellectual  faculties  were  obs(  rA^ed  in  three 
of  the  hemiplegic  cases.  One  boy,  in  whom  the  paralysis  came  on 
shortly  after  birth,  became  epileptic  when  four  years  old,  the  con- 
vulsions always  lieginning  on  the  paralysed  side. 

The  paralysed  limbs  were  not  flaccid,  as  in  poliomj^elitis,  but  in  all 
cases  there  was  muscular  tension  and  slight  rigidity,  leading  in 
one  case  to  marked  contraction.  The  tendon-reflexes  were  present 
in  all  the  cases,  but  no  exaggerated  reaction  was  detected,  as  stated 
b}''  Striimpell.  No  diminution  of  sensation  on  the  paralysed  side 
could  be  detected.  The  electrical  examination  was  carried  out 
with  the  greatest  care,  the  galvanic  current  was  measured  in 
milliamperes,  and  the  faradic  by  means  of  the  Du  Bois  Eeymond 
sledge.  In  no  case  was  the  reaction  of  degeneration  present,  and 
no  definite  and  constant  difference  in  the  excitability  of  nerve  and 
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inustilo  ou  the  two  sides  could  he  detected  in  any  of  tlio  cases.  In- 
fantile eorehral  paralysis  is  not  g'enerally  dangerous  to  life,  and  as 
none  of  i'rofessor  Kanke's  eleven  cases  terminated  fatally,  no  patho- 
logical rohults  could  he  given.  Striiinpell's  experiences  have  heen 
referred  to  ahove.  Langenhcek  and  Sander  also  give  patliological 
details.  Professor  Kundrat,  in  his  monograph  "  Die  Porencephalio," 
Graz,  188-i,  has  collected  forty-one  cases.  lie  descrihes  marked 
changes  in  tlie  cerebral  cortex,  and  likewise  in  the  deeper  parts. 
The  exact  pathological  anatomy  of  infantile  cerebral  paralysis  is 
not  yet  definitely  settled. 

Four  well-marked  cases  that  have  survived  to  adult  life  have 
recently  come  under  my  care.  In  one  of  them  a  careful  electrical 
examination  was  carried  out,  the  galvanic  current  was  measured 
in  milliamperes,  and  certainly  no  trace  of  reaction  of  degeneration 
was  present.  The  reactions  were  normal,  and  no  diiference  on  the 
two  sides  could  be  detected.  The  patellar  tendon-reflex  ou  the 
aifected  side  was  exaggerated. 

Professor  Kanke  gives  the  following  table  for  the  differential 
diagnosis  of  infantile  spinal  and  cerebral  paralysis. 

Infantile  Spinal  Paralysis.  Infantile  Cerebual  Paualysis. 

1.  3Iode  of  Oiistt  (initiul  stage.) 

Fever,  convulsions,  sometimes  witli  I       The  same  symptoms;  but  a  dtlinitc 

loss  of  consciousiness.  Any  of  these  |  onset  seems  more  frequently  to  be 
symptoms  may  be  absent,  or  the  whole       absent, 

stage  may  be  slightly  marked.  | 


2.  Age. 


The  paralysis  begins  from  the  1st 
to  the  4th  year,  seldom  later. 


As  in  spinal  paralysis,  but  some 
cases  seem  to  have  been  noticed  tiom 
birth. 


3.  Form  of  Paraltjsis. 

Monoplegia  most    common.       Then   I       Hemiplegia     most    common  ;    then 
paraplegia.     Hemij)legia  very  rare.  |   monoplegia.     Paraplegia  very  rare. 

■4.  Nature  of  the  Faralysis. 

Flaccid:     coutractious     form     only   I       Spastic,  slight  condition  of  auiseii- 
after  long  duration  of  paralysis.  |    lar  tension  present  from  the  beginning. 


5.  Electrical  reactions  of  muscles  and  nerves. 

Excitability  to  faradism  greatly 
diminished.  Reaction  of  degeneration 
present. 


Excitability  to  faradism  preserved. 
No  trace  of  reaction  of  degeneration. 


6.  Sensation. 
Unaltered.  |       Scarcely  perceptible  alteration. 

7.  Tendon  reflexes  in  paralysed  limbs. 
Absent.  |       Present,  often  exaggerated. 
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8.  Tcmpcrahire  of  jMralyurd  limhf^. 
Miirkcaiy  diminished.  |       Sliglitly  (limini.sh(d. 


More  or  less  livid. 


9.  Colour  of  paralysed  limbs. 
I       Unaltered. 


10.  Retardation  of  growth. 

Strongly  marked.  I       Generally  strongly  marked,  and  then 

I   chiefly  in  the  upper  extremities. 


11.  Signs  of  motor  irritation  in  the  jtaralysed  limbs. 


Absent. 


Absent. 


Absent. 


Athetosis  common,  sometimes  epi- 
lepsy, the  convulsions  beginning  on 
the  paralysed  side. 


12.  Bidurhance  of  intellectual  faculties. 
I       Common. 

13.  Disturbances  in  the  functions  of  bladder  or  rectum. 
I        Occasional  and  slight. 

14.  Contractions  as  results  of  paralysis. 


Talipes  Varus 

„       Valgus 

„       Calcaneus 

„       Equinus 
and  combinations  of  these;    and  fre- 
quently also  spinal  curvatures. 


No  other  deformity  than  Spastic 
talipes  equinus,  and  contraction  of  the 
knee,  and  occasionally  also  adduction 
of  the  thigh.  According  to  Heine 
spinal  curvatures  are  never  met  with. 


La  PsycJwIogie  dii  Baisonnemenf,  recherehes  experimentales  par 
Vhjimotisme.  Par  Alfeed  Binet,  pp.  171.  Paris:  Felix 
Alcan. 

The  title  of  this  volume  Lardly  indicates  its  full  scope.  It  is  not 
merely  a  study  oT  the  reasoning  process ;  it  includes  a  pretty  full 
investigation  of  the  act  of  perception,  and  makes  important 
contributions  to  the  theory  of  images.  The  aim  of  tlie  writer  may 
perhaps  be  defined  as  the  explication  of  the  complex  mental 
operations  of  reasoning  by  a  pi'eliminary  investigation  of  more 
elementary  processes.  More  particularly  the  author  makes  use  of 
the  recent  researches  in  the  field  of  hypnotic  hallucination  in 
order  to  throw  light  on  the  normal  processes  of  inference.  The 
interest  and  value  of  the  work  depend,  to  a  large  extent,  on  the 
writer's  intimate  knowledge  of  the  phenomena  of  images,  both 
in  normal  and  in  abnormal  states,  as  elucidated  by  recent  experi- 
ments. To  this  it  may  be  added  that  it  is  the  production  of  a 
member  of  the  new  school  of  physiological  psychology  which  is 
doing  so  much  useful  work  in  France  just  now.  Like  his  previous 
work  on  Hallucinations,  it  appeals  to  all  those  who  are  interested  in 
mental  phenomena  in  their  connection  with  the  general  functions 
of  the  nervous  system. 

The  volume  opens  with  a  general  account  of  perception  as  a 
process  in  which  an  impression  of  sense  is  completed  "  by  an 
escort  of  images."  On  this  follows  a  highly  interesting  chapter 
on  images.  Mr.  Binet  has  a  good  deal  to  say  about  individual 
differences  in  respect  of  imaging.  He  distinguishes  between 
"  indifierents "  those  who  can  image  sights,  sounds,  and  move- 
ments, with  equal  readiness,  and  "  visuels,"  "  auditifs,"  and 
"  moteurs,"  that  is  to  say,  persons  who  represent  vividly  and 
predominantly  one  of  these  classes  of  sensation  only.  By  aid  of 
this  distinction  he  seeks  to  explain  the  discrepancy  between  the 
accounts  of  verbal  representation  given  by  M.  Strieker  and  his 
critics.  M.  Strieker,  who  in  rej^resenting  words  is  distinctly 
conscious  of  incipient  articulate  movements,  is,  according  to  our 
author,  a  "  moteur  "  of  a  very  pronounced  type,  whereas  in  most 
cases  words  are  recalled  partly  and  mainly  as  auditory  sensations 
or  sounds.  The  writer  then  proceeds  to  discuss  the  physiological 
seat  of  images,  and  adds  to  evidence  in  favour  of  assigning  to 
sensations  and  the  corresponding  images  the  same  nervous  centres 
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a  mimbor  of  lacts  drawn  from  visual  distnrLance.s,  and  nion; 
particularly  acliromatopsy,  occurring  in  hysterical  })ationts.  Sucli 
patients  have  l)e(jn  hypnotised  with  a  view  to  note  the  effects  of 
achroniatisiu  on  the  resulting  hallucinations.  Among  the  results 
of  these  experiments  it  was  ascertained  that  the  loss  of  sensibility 
to  a  particular  colour  precludes  a  hallucination  or  image  of  the 
same  colour.  Again,  it  was  found  that  the  excitation  of  a  visual 
hallucination  in  a  hy})noti.sed  subject  modifies  the  sensibility  of 
the  eye,  and  tliat  hallucinations  of  colour  evoke  complementary 
spectra,  just  as  actual  chromatic  sensations  evoke  them.  All  these 
facts,  says  our  author,  "  show  the  close  analogy  of  the  sensation, 
the  hallucination  and  the  image ;  one  may  conclude  from  them 
that  whether  one  has  the  sensation  of  red,  or  the  recollection  of 
red,  or  sees  red  in  a  hallucination,  it  is  always  the  same  cell  that 
vibrates."  The  writer  then  further  enforces  his  conclusion  by  a 
reference  to  some  researches  carried  out  by  M.  I'arinaud  and 
himself  on  after-images.  These  he  rightly  regards  as  a  transition 
from  sensations  to  images  of  memory.  In  these  experiments  it  was 
found  that  a  negative  or  complementary  after-image  could  bo 
transferred  from  the  eye  that  actually  received  the  imjjression  of 
the  original  colour,  to  the  other  eye  which  had  been  precluded 
from  seeing  it.  This  fact,  if  well-established,  undoubtedly  tells  in 
favour  of  the  exclusively  central  character  of  the  plienomena. 
But  in  this  case  it  is  clear  the  very  facts  of  negative  after-images 
require  another  kind  of  explanation  than  that  usually  given,  e.g. 
by  Helmholtz  and  Hering.  And  it  is  not  easy  to  see,  at  a  first 
glance,  how  these  complementary  images  are  explicable  as 
concomitants  of  compensatory  cerebral  actions.  M.  Binet  does 
not  attempt  any  such  explanation.  The  whole  subject  would  thus 
appear  to  require  reconsideration. 

After  this  study  of  images  M.  Binet  returns  to  the  subject  of 
perception,  and  shows  how  the  percept  results  from  the  com- 
bination of  two  elements,  a  sensory  impression  and  "  cerebral 
image  extei'iorised."  Here,  again,  good  use  is  made  of  the 
phenomena  of  hallucination ;  and,  as  in  M.  Taiue's  well-known 
work  "  On  Intelligence,"  the  percept  and  the  hallucination  are 
regarded  as  having  the  same  structure.  Among  other  interesting 
points  dealt  with  here  is  the  eifect  produced  in  a  hypnotised 
person  known  as  "  systematised  anaesthesia,"  and  which  consists 
in  an  induced  blindness  to  a  particular  person  or  other  object.  It 
is  found  that  as  the  anaesthesia  disappears  the  subject  passes 
through  gradations  of  perception,  cognition  of  the  presence  of 
a  person  ])receding  individual  recognition.  This  analysis  of 
perception  leads  on  to  an  assimilation  of  it  to  a  process  of 
reasoning.  Both,  says  M.  Binet,  are  forms  of  indirect  or  mediate 
knowledge,  both  presuppose  pre-existing  mental  states,  and  both 
proceed  by  the  recognition  of  similarity  between  the  new  ex- 
perience and  the  old.  The  identity  of  the  process  is  further 
shown  by  an  analysis  of  the  reasoning  operation  as  formulated 
in  the  syllogism,  in  which  the  author  derives  much  aid  from 
Mr.  Spencer's  theory  of  leasoning. 
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In  a  snbse(|uent  chai)tor  M.  Binct  exaniinos  at  considerable 
len^-tli  tho  nicchauism  of  reasoning.  Hero  he  seeks  to  define  with 
precision  the  law  according  to  which  similar  mental  states  fuse 
one  with  another,  and  throws  new  light  on  the  limits  of  tlie  local 
discriaiinatiou  of  tactile  sensations  as  established  by  Weber's 
experiments.  It  is  shown  tliat  in  all  perception  and  reasoning  alike 
the  first  step  is  the  assimilation  of  a  present  impression  or  fiict  to 
a  previous  experience  or  group  of  experiences,  and  tliat  both  in 
perceiving  and  in  reasoning  this  assimilation  niay  be  autcjmatic 
or  unconscious.  The  next  step  in  the  process  is  the  suggestion  of 
some  other  fact  associated  by  contiguity  witli  tlie  consciously  or 
unconsciously  revived  impression.  And  the  third  and  final  step  is 
the  association  of  this  with  the  now  or  present  experience.  These 
three  steps  are  clearly  involved  in  syllogistic  reasoning,  since, 
indeed,  they  correspond  to  the  two  pt-emises  and  the  conclusion 
thus : — 

This  is  a  crystal. 

All  crystals  have  a  plane  of  cleavage. 

This  has  a  plane  of  cleavage. 

And  M.  Binet  has  shown  much  ingenuity  in  assimilating  to  the 
same  fundamental  type  the  process  of  perception  itself. 

Enough  has  been  said  to  illustrate  the  penetration  and  skill 
which  the  author  has  brought  to  bear  on  his  problem.  His 
solution  is  not  altogether,  as  he  himself  fully  admits,  an  original 
one.  Helmholtz,  Lewes,  and  others  have  insisted  on  the  funda- 
mental identity  of  the  acts  of  perception  and  reasoning.  But  M. 
Bihet  has  carried  the  work  of  his  predecessors  one  stage  further, 
profiting  by  newer  experimental  inquiries.  If  one  misses  anything 
in  the  exposition,  it  is  an  attempt  to  differentiate  the  normal 
processes  of  perception  and  inference  from  those  abnormal  pro- 
cesses to  which  reference  is  so  frequently  made.  To  point  out 
the  conditions  of  sound  knowledge  is,  no  doubt,  rather  the 
business  of  logic  than  of  psychology.  Nevertheless  there  is  a 
psychological  ditference  involved,  and  it  might  have  been  well, 
perhaps,  to  try  to  define  this  with  some  precision. 

James  Sully. 


On  the  Structure,  Distribution  and  Function  of  the  Nerves  which 
innervate  the  Visceral  and  Vascular  Systems.  By  W.  H. 
Gaskell,  M.D.  F.RS.,  '  Journal  of  Physiology,'  Jan.  1886. 

The  ordinary  ramus  communicans  of  the  sympathetic  consists  of  a 
white  and  grey  root ;  but  the  white  root  is  present  from  the  second 
dorsal  to  the  second  lumbar  only  ;  the  further  down  that  one 
proceeds,  the  fewer  are  the  white  fibres.  The  white  root  consists  of 
some  fibres  which  go  into  the  anterior  and  posterior  roots,  and  may 
be  seen  as  very  small  medullated  fibres  in  the  cross-sections  of  the 
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roots,  and  some  fibres  which  proceed  outwards,  and  send  branches 
to  the  lateral  or  vertebral  ganglia,  and  branches  which  pass  tlio 
lateral  ganglia  ;  the  upper  of  these  go  to  the  cervical  sympatlietic, 
the  lower  to  the  splanchnics.  The  grey  root  sends  some  fibres 
inwards,  whicli  are  lost  in  the  connective  tissue  about  the  vertebra 
and  dura  mater,  chiefly  about  the  posterior  root,  and  some  fibres 
which  go  out  to  the  lateral  ganglia.  In  the  second  and  third  sacral 
rami  communicantes  small  medullatod  fibres  again  appear,  forming 
the  main  part  of  the  nervi  erigentes,  which  go  to  the  hypogastric 
plexus  w^ithout  communicating  with  the  lateral  ganglia ;  thence 
some  pass  up  to  the  inferior  mesenteric  plexus,  and  some  down- 
wards to  the  bladder,  rectum  and  organs  of  generation.  It  is 
proposed  to  call  the  nervi  erigentes  the  pelvic  splanchnics,  the 
.upward  thoracic  fine  white  medullated  flow  the  cervical 
splanchnics,  and  the  downward  thoracic  flow  the  abdominal 
splanchnics.  Small  medullated  fibres  go  from  the  cord  and 
medulla  to  the  spinal  accessory;  the  branch  to  the  cervical 
plexus,  sterno-mastoid  and  trapezius  takes  all  the  large  white  fibre 
part ;  that  to  the  gang.  jug.  vagi  takes  the  small  white  medullated 
fibres.  The  glosso-pharyngeal,  petrosals,  and  chorda  tympani  also 
contain  small  white  medullated  fibres,  so  that  there  is  a  cervico- 
cranial  as  well  as  a  thoracic  and  sacral  overflow  of  fine  white 
medullated  fibres. 

The  vaso-motor  nerves  for  all  parts  of  the  body  come  out  as  fine 
medullated  fibres  in  the  anterior  roots  of  the  spinal  nerves,  from 
the  second  thoracic  to  the  second  lumbar,  inclusive ;  they  go  to  the 
lateral  o-anglia,  where  they  become  non-medullated,  and  thence  to 
their  destination  either  after  joining  other  ganglia  or  not ;  hence 
the  lateral  ganglia  should  be  called  the  vaso-motor  ganglia,  and 
all  the  evidence  which  has  been  hitherto  brought  forward  that 
vaso-motor  nerves  come  out  from  other  anterior  spinal  nerves  is 
worthless. 

The  circular  fibres  of  the  intestine,  stomach  and  oesophagus  are 
supplied  by  the  vagus,  which  at  its  entrance  to  the  diaphragm 
consists  of  non-medullated  fibres  which  make  their  appearance 
iust  below  the  gang,  trunci  vagi.  All  the  medullated  fibres  below 
this  pass  away  in  other  branches  (e.g.  cardiac,  pulmonary, 
laryngeal^,  hence  the  alimentary  vagal  branches  lose  their 
medulla  in  the  gang,  trunci  vagi.  In  alligators  and  crocodiles  this 
o-anglion  is  at  the  upper  part  of  the  thorax,  and  is  hence  easily 
placed  for  experiment.  Alter  the  vagi  are  cut,  the  animals  die  of 
starvation,  as  shown  by  signs  of  inanition  and  the  disappearance 
of  fat.  If  the  vagus  was  cut  above  the  ganglion,  its  inhibitory 
power  over  the  heart  disappeared  soon,  even  if  the  stimulus  is 
applied  below  the  ganglion,  hence  the  cardio-inhibitory  nerves  do 
not  end  in  the  cells  of  the  ganglion.  Stimulation  of  dififerent 
parts  of  the  vagus  showed  that  the  motor  nerves  of  the  cervical 
cesophagus  pass  directly  to  it,  probably  by  the  large  conjoint 
vagus  and  glosso-pharyngeal  ganglion  and  pharyngo-laryngeal 
nerve,  whilst  those  for  the  thoracic  portion  and  stomach  and 
intestines  pass  through  the  gang,  trunci  vagi.     This  is   true  for 
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alli<;'Jiii)rs,  but  in  the  crocodile  Kome  at  least  of  the  fibres  for  the 
cervical  oos(iphao-ns  jiass  tlirouo-li  the  ganglion.  If  the  ner^-e  were 
cut  above  (he  ganglion,  stimulation  of  the  peripheral  end  produced 
no  contraction  of  the  ccso})hagus,  stomach  and  intestines  ;  but  stimu- 
lation below  the  gatiglion  did,  and  therefore  degeneration  extended 
no  further  than  cells  of  the  ganglion,  therefore  the  fibres  ended  in 
the  cells  and  passed  on  again  from  them  ;  but  never  was  it  possible 
to  influence  these  fibres  reflexly  through  the  ganglion  cells.  The 
viscero-motor  nerves,  to  the  circular  fibres  of  the  hind  gut, 
bladder  and  uterus,  leave  the  spinal  coid  in  the  thoracic  nerves 
and  pass  down  by  the  abdominal  siilanchnics  to  the  hypogastric 
plexus  ;  we  do  not  know  to  Avhat  group  of  ganglia  they  lose  their 
medulla.  The  nerves  of  the  longitudinal  fibres  of  the  rectum, 
bladder  and  uterus  leave  by  the  anterior  roots,  and  pass  to  the 
hypogastric  plexus  in  the  pelvic  si)lanchnics,  where,  or  later  on, 
they  lose  their  medulla. 

The  cardio-inhibitory  nerves  leave  the  cerebral  nervous  system 
in  the  fine  niedullated  branches  of  the  rami  viscerales  of  the 
cervico-cranial  group;  they  pass  down  the  vagus  to  Bidder's 
ganglion,  where  they  lose  their  medulla  and  go  on  as  non- 
medullated  fibres.  The  vaso-motor  cardiac  nerves  leave  by  the 
fine  medullated  fibres  of  the  thoiacic  rami  viscerales,  and  go  to 
the  proximal  ganglia,  where  they  lose  their  fibres  and  continue 
on  as  non-medullated.  Other  vaso-inhibitory  nerves,  as  the  nervi 
erigentes  and  chorda,  do  not  lose  their  medulla  till  just  before  their 
termination,  losing  it  in  the  distal  e-ano-lia. 

The  inhibit(jry  nerves  of  the  circular  muscles  of  the  alimentary 
canal  leave  the  cord  by  the  anterior  roots,  and  pass  sti-aight  to 
the  semilunar  ganglia,  where  they  probably  lose  their  medulla. 
From  all  the  above  it  appears  that  the  ganglia  have  three 
functions.  1.  The  conversion  of  medullated  into  non-medullated 
fibres.  2.  Nutritive  effect  on  efierent  fibres.  3.  The  addition  of 
efferent  non-medullated  fibres. 

The  skeletal  muscles  have  the  largest  medullated  fibres — viz., 
14*4-18  /x.  The  unstriped  have  the  smallest,  viz.,  1-8-3-6  yx; 
the  tongue  has  medium-sized  ones,  viz.,  7*2-10-8  fx.  Therefore 
Schwalbe's  hypothesis,  that  the  size  of  the  fibre  is  prop)ortional  to 
the  length,  is  untenable.  The  fact,  that  involuntary  muscles  have 
a  double  nerve-supply,  leads  us  to  exjiect  the  same  of  other 
structures.  In  the  case  of  the  submaxillary  glands  this  has  been 
proved,  the  two  kinds  of  gland  fibres  going  the  same  course  as  the 
two  kinds  of  vessel  nerves. 

In  the  iris,  recent  investigations  all  show  there  are  no  dilator 
fibres  of  the  iris,  but  it  is  worked  entirely  by  the  circular 
together  with  elastic  radiating  fibres  ;  therefore  it  is  probable  that 
the  circular  muscle  is  relaxor  as  well  as  contractor.  This  is  strikingly 
borne  out  by  the  fact,  that  the  fibres  leave  in  the  thoracic  outflow 
like  the  inhibitory  to  the  intestine ;  both  pass  over  the  proximal 
ganglia  to  the  distal  (sup.  cerv.  for  the  iris),  where  the  medullated 
fibres  lose  their  medulla. 

The  cardiac  sympathetic  nerves  belong  to  the  group  of  vaso- 
VOL.    IX.  T 
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motor  nerves,  hccaiiso  they  au<i;ment  tlie  activity  of  tlie  cardiac 
luuscle,  and  tliat  an<;nientation  is  followed  by  exliaustion. 
Probably  similar  nerves  exist  for  all  tissues.  When  tissues  are  at 
rest,  destruction  (katabolism)  and  construction  (anabolism)  are 
equal ;  hence  the  nerves,  such  as  motor  ones,  which  au<rment 
destruction  may  be  called  katabolic.  Cardio-inhil)itory  nerves  have 
a  separate  existence ;  they  are  inhibitory  directly  up  to  the 
muscle ;  their  stimulation  is  followed  by  diminished  activity, 
constructive  metal)olism,  repair  of  function.  They  may  be  looked 
upon  as  the  type  of  anabolic  nerves.  One  or  two  experiments  arc 
referred  to,  to  show  that  their  stimulation  is  accompanied  by  a 
positive  variation. 

The  auliior  then  collects  all  the  evidence  which  goes  to  show 
that  the  superior  cervical  ganglia  is  really  one  of  the  distal 
gangliaj  in  connection  with  the  central  nervous  system  of  the 
cervical  splanchnios.  The  cells  of  Clarke's  column  are  exactly 
coiiiined  to  those  regions  of  the  cord  from  whence  the  rami 
viscerales  come.  In  the  case  of  the  spinal  accessory  there  aie  two 
roots ;  the  ganglionated  fine  medullated  one  comes  from  Clarke's 
column,  whilst  the  non-ganglionated  comes  from  the  lateral 
horn  and  goes  to  the  stern o-mastoid  and  trapezius ;  but  inas- 
much as  Clarke's  column  and  the  lateral  cornu  exist  elsewhere  in 
the  cord,  every  spinal  nerve  has  three  roots :  a  lateral,  which  has 
a  ganglionated  division  connected  with  Clarke's  column,  and  a  non- 
ganglionated,  connected  with  the  lateral  column:  a  posterior  which 
is  ganglionated,  and  an  anterior  which  is  non-ganglionated.  The 
anterior  and  posterior  roots,  which  go  to  skin  and  muscles,  can  be 
called  somatic  ;  the  lateral,  which  is  viseeral  and  sllghtl}'  muscular 
to  skeletal  muscles,  can  be  called  splanchnic.  Then  we  have  a 
somatic  root,  with  its  ganglionated  part  connected  with  the 
posterior  cornu,  and  its  non-ganglionated  connected  with  the 
anterior ;  and  a  splanchnic  root,  with  its  ganglionated  part 
connected  with  Clarke's  column,  and  its  non-ganglionated  with 
the  lateral.  It  is  possible  that  the  rami  viscerales  may  arise 
partly  from  the  lateral  column.  It  is  probable  that  the  ganglia 
of  the  sympathetic  trunk  are  homologous  to  the  gang,  trunci  vagi 
and  form  the  ganglionated  portion  of  the  splanchnic  roots.  The 
ganglion  of  the  post,  root  is  probably  double,  part  being  connected 
with  the  splanchnic  and  part  with  the  somatic  root.  The  latter  part 
is  fixed  ;  the  former  is  not  confined  to  any  single  position,  its 
component  parts  are  scattered  among  the  various  ganglia  of  the 
so-called  sympathetic  system;  a  small  portion  still  remaining  as 
part  of  the  ganglion  of  the  posterior  root.  With  regard  to  the 
question  of  what  muscles  are  supplied  by  the  non-ganglionated 
part  of  the  splanchnic  root.  Bell  thought  that  the  respiratory 
nerves  belonged  to  the  same  group  as  the  spinal  accessory  nerve, 
therefore  lateral,  like  the  11th,  lOth,  9th,  7th,  and  4th.  This  is 
borne  out  by  some  observations  of  Yan  Wijhe's,  that  the  muscles 
supplied  by  this  lateral  group  of  cranial  nerves  are  derived  from 
lateral  mesoblastic  plates,  whilst  the  others  come  from  dorsal  plates. 

The   few  laro'c  medullated  fibres  foUud  in  the  rami   viscerales 
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arc  proliably  sensory,  and  as  there  are  two  sets  of  nerves  for  the 
skeletal  muscles,  viz.  a  somatic  from  the  ant.  corniia  cells,  a 
splanchnic  fiom  the  lateral  cornu,  so  tliere  are  two  sets  of 
sensory,  one  from  the  liaing  of  the  outside  of  the  body  or  somatic, 
one  from  the  lining  of  the  inside  or  sjdanchnic  ;  and  Schwalhe  has 
pointed  out  there  are  two  sets  of  cells  in  the  post,  cornu  ;  viz.  «me 
in  the  substantia  gelatinosa,  and  another,  the  "  solitary  ganglion 
cells,"  neaier  the  lateral  column. 

With  regard  to  the  cranial  nerves.  First  the  anterior  roots,  12, 
6  and  3,  clearly  come  from  the  continuation  of  the  ant.  cornua 
cells ;  4  seems  to  belong  to  the  same,  from  Wan  Wijhe's  researches  ; 
of  7,  part  clearly  arises  from  same  nucleus  as  6th.  Now  the 
muscles  unaffected  when  the  facial  nucleus  is  destroyed  are  the 
oc.  front  and  orb.  palp.  These  are  clearly  somatic,  whilst  tlio 
other  7th  muscles  are  some  of  Bell's  respiratory  muscles,  and 
therefore  splanchnic,  and  come  from  the  other  part  of  the  7th 
nucleus.  Certainly  most,  and  proliably  all  the  muscles  supplied  by 
the  above  nerves  correspond  to  muscles  supplied  by  the  dorsal 
mesoblastic  plates. 

Lateral  Roots,  Cranial  Nerves. — All  other  muscles  supplied  by 
cranial  nerves  correspond  to  the  splanchnic  root-muscles  derived 
trom  the  lateral  cornu,  and  are  derived  from  the  continuation  of 
it  upwards ;  viz.  5  (motor),  7  (muscles  connected  with  the  lateral 
nucleus),  9,  10  (motor  parts),  11  (lat.  cornu  part),  all  correspond 
to  Van  Wijhe's  lateral  mesoblastic  plates. 

The  3rd  (lateral  root),  with  its  ciliary  ganglion ;  7th  (n. 
intermedins),  with  the  geniculate  ganglion ;  9th,  with  the  g. 
petrosum  ;  10  and  11,  with  g.  trunci  vagi ;  12,  with  g.  hypoglossei, 
are  all  (except  3rd,  which  is  unknown)  in  connection  with  the 
prolongation  upwards  of  Clarke's  column,  and,  like  the  splanchnics 
connected  with  it,  are  gangliated. 

Lastly,  wdth  regard  to  the  post,  roots  of  the  cranial  nerve«,  viz. 
1,  2,  5  (sensory  part  with  the  Gasserian  gang.),  8,  (with  gang, 
of  root),  9  and  10  (with  g.  jugulare),  there  are  two  groups; 
one  ectodermic  or  somatic,  viz.  1,  2,  5,  8,  and  another  endodermic 
or  splanchnic,  viz.  9  and  10.  As  the  post,  horn  ascends,  it  gets 
split  into  two ;  one  part  goes  to  form  the  nucleus  for  9  and  10,  and 
corresponds  to  the  solitary  ganglion  cell-group,  which  therefore 
might  be  called  splanchnic ;  and  the  other  part  forms  the  nucleus 
of  8  and  5,  and  is  a  continuation  up  of  the  substantia  gelatinosa, 
which  might  therefore  be  called  somatic.  The  author  concludes 
with  a  table  which  shows  all  the  various  cranial  nerves  in  their 
relation  to  the  medulla  oblongata,  hind-brain  and  mid-brain  re- 
spectively. 

W.  Halk  WuiTK. 


T   2 


I^bstntcts  of  |kitislj  imtr  Jfortigii  |ournitls. 
On  Paralysis  during  and  after  'Pregnsmcy—Ueher  Pam- 

plegie  in  der  Schoangerschaft.  By  Professor  Jolly  (^Archiv  filr  Psy- 
chiatrie,  Bd.  xvi.  Heft  3). — A  girl,  a3t.  16  years,  Lecamc  completely 
paraplegic  by  the  third  month  of  pregnancy.  This  condition  con- 
tinued till  the  birth  of  the  child,  which  took  place  naturally,  and 
at  full  time.  Fourteen  days  later,  on  her  coming  to  the  hospital, 
she  presented  the  following  condition  :  paralysis,  both  lowers,  with 
well-marked  knee-reflex  and  considerable  diminution  of  sensibility, 
especially  on  the  left  side ;  lowers  cold  and  cyanotic.  After  six 
months'  treatment  with  the  fiiradic  current,  the  patient  got  better, 
but  trembled  all  over,  like  an  insular  sclerotic.  Since  then  she  has 
had  aphonia,  with  paralj^sis  of  a  vocal  cord.  Ultimately  all  the 
symptoms  disappeared  and  the  patient  completely  recovered.  The 
author  discusses  the  possibility  of  its  being  a  reflex  paraplegia,  due 
to  pressure  on  the  sciatic  nerves,  or  to  actual  change  in  the  cord ; 
he  comes  to  the  conclusion,  that  it  is  a  functional  disorder. 

Puerperal  Endocarditis,  with  Hemiplegia  after  Delivery. 

By  AV.  C.  Neville,  M.D.  A  paper  read  before  the  Obstetrical 
Section  of  the  Academy  of  Medicine  in  Ireland. — E.  C,  set.  30, 
seventh  confinement,  labour  normal.  The  day  after  confinement, 
whilst  sitting  up  in  bed,  suddenly  i'elt  giddy  and  fell  back 
"  convulsed,"  and  on  examination  was  found  to  be  completely 
hemiplegic  on  left  side.  Two  days  later,  a  to-and-fro  basic 
murmur  was  detected.  Four  days  after  this,  the  secretion  of  milk 
stopped,  the  temperature  began  to  rise,  and  septic  symptoms 
showed  themselves ;  and  a  fortnight  after  delivery  the  patient 
died.  At  the  autopsy  there  were  discovei  ed  recent  vegetations  on 
the  aortic  valves,  with  embolism  of  the  right  internal  carotid  at 
the  base  of  the  brain,  with  softening  of  much  of  the  brain  supplied 
by  that  vessel. 

The  writer  points  out  that  although  many  theories  have  been 
put   forward  to   account    for    the  paralyses  of  pregnancy,  it  has 
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lately  been  shown  that,  in  those  cases  at  least  wliich  die,  the 
paralysis  is  due  to  embolism. 

Des   Manifestations   Meningitiques  et   Cerebrales   des 

Oreillons,  P^^r  les  Dis.  M.  Lannois  et  G.  Leucine  (^Archives  de 
Neurologie,  Jan.  1885,  vol.  xi.  No.  31). — This  paper  contains  a 
very  good  bibliographical  account  of  the  subject  of  meningitis 
in  the  course  of  mumps.  In  the  first  part  of  it  the  authors  refer 
to  many  published  cases,  in  all  of  which,  however,  the  symptoms 
of  cerebial  disturbance,  such  as  delirum  and  coma,  did  not  last  long  ; 
but  the  chief  part  of  the  communication  is  the  second  section,  in 
which  accounts  of  cases  are  given  in  which  an  effect  lasting  over 
many  months  remained. 

After  quoting  cases  of  paralysis  and  aphasia,  following  mumps, 
and  extending  over  periods  of  six  months  and  fifteen  months,  they 
record  their  own  case,  in  which,  three  days  after  recovery  from  the 
mumps,  the  patient,  a  man  in  a  regiment,  was  suddenly  attacked 
with  vomiting  and  coma.  He  understood  when  he  was  spoken  to, 
but  answered  unintelligibly,  and  quiikly  relapsed  into  his  drowsy 
state.  He  also  had  right  hemiplegia,  with  right  complete  anaes- 
thesia, and  some  contraction  in  the  extended  jjosition.  The  left 
side  of  the  face  was  paralysed  ;  there  was  left  conjugate  deviation, 
and  the  tongue  was  inclined  a  little  to  the  left ;  he  had  headache 
and  dilated  pupils ;  for  the  first  few  days  of  this  attack  there  was 
fever.  He  gradually  got  better,  the  face  and  eyes  recovering  first, 
and  later  on  the  aphasia  and  paralysis ;  but  there  remained  some 
difficulty  on  these  two  points  for  a  very  long  while,  but  when  seen 
a  year  after,  he  was  quite  well. 

In  most  of  the  cases  orchitis  was  present,  and  as  a  rule  these 
symptoms  come  on  after  the  subsidence  of  the  orchitis  and 
parotitis. 

The  authors  then  discuss  the  possible  causes  of  this  complication 
of  mumps.  They  dispose  of  the  suggestion  of  metastasis  as 
meaningless  ;  of  that  of  pressure  in  the  neck,  for  the  swollen 
parotid  is  often  on  the  wrong  side ;  of  embolism,  as  being  unable 
to  explain  the  cortical  symptoms  ;  of  thrombosis,  as  not  explaining 
the  multiplicity  of  symptoms.  They  conclude  that  it  is  probably 
a  meningo-encephalitis,  the  former  being  primary,  and  that  the 
hemiplegia  and  aphasia  are  due  to  a  large  amount  of  exudation  at 
the  necessary  places.  It  is  to  be  regretted  that  the  authors  did 
not  wait  befoi-e  the  publication  of  their  cases  for  the  death  of  the 
patients,  for,  as  the  matter  stands,  their  hypothesis  is  absolutely 
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unsupported  by  any  evidence,  and  it  is  extremely  improbable  that 
all  their  cases,  if  due  to  meningitis,  should  recover,  as  this  result  is 
very  rare ;  or  that  they  should  all  have  aphasia  and  hemiplegia 
present  for  so  long  a  time,  as  these  are  both  rare  sequences  of  the 
usual  forms  of  meningitis.     None  of  their  cases  were  in  children. 

Hale  White,  M.D. 

On  Paralysis  of  Old  People,  and  their  probable  relation 

with  Urasmia. — l^i'-  Kaymond  {Revue  de  Medecine,  No.  9,  1885), 
remarks  that  till  recently  it  was  a  sort  of  clinical  axiom  that  ursemic 
cerebral  phenomena  were  necessarily  bilateral,  and  that  being 
'produced  by  a  toxic  influence,  they  could  not  manifest  themselves 
by  any  localised  symptoms.  In  this  article,  Mr.  Raymond  records 
eleven  cases  (in  ten  of  which  autopsies  were  made),  tending  to 
prove  that  uremia  may  give  rise  to  localised  symptoms. 

He  groups  these  cases  into  three  classes :  in  the  first,  an  in  - 
dividual  apparently  in  good  health  (and  almost  always  of  advanced 
age)  becomes  suddenly  apoplectic,   and  dies  forthwith ;   or,   after 
emerging  hemiplegic  from  the  coma,  dies  a  little  later. 

In  a  second  class  of  cases,  sudden  coma  occurs :  the  patient  re- 
coveis  from  this,  but  is  left  with  a  hemiplegia — in  some  cases 
accompanied  by  rigidijy  and  contraction — and  hemi anaesthesia  ;  he 
remains  in  this  condition  luitil  he  is  again  seized,  after  a  variable 
duration  of  time,  by  well-marked  urajmic  symptoms,  which  quickly 
prove  fatal. 

In  M.  Eaymond's  third  cla<ss  of  cases,  a  patient  who  has  suffered 
at  some  previous  date  from  some  focal  lesion,  the  symptoms  of 
which  have  entirely  passed  off,  becomes  the  subject  of  uraemia. 
He  then  manifests  convulsive  movements  entirely  limited  to  the 
side  which  had  been  previously  paralysed.  The  autopsy  in  such 
cases  shows  no  recent  change  capable  of  explaining  the  unilateral 
motor  symptoms. 

In  all  these  cases  a  fibrotic  and  usually  a  contracted  kidney  was 
found  post-mortem,  with  frequently  evidences  of  an  additional 
more  recent  subacute  nephritis  :  in  fcome  cases  there  was  hyper- 
trophy of  heart,  and  usually  atheroma  or  thickening  of  the  arteries 
in  the  cranial  cavity. 

In  all  there  was  well-marked  oedema  of  the  brain,  with  serous 
effusion  into  the  ventricles  and  into  the  subarachnoid  space,  a 
condition  formerly  described  as  serous  apoplexy. 

According  to  M.  Raymond,  the  serous  effusion  is  the  consequence 
of  uraemic  poisoning,  itself  the  result  of  the  Bright's  disease.     The 
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effusion  compresses  the  cerelmil  suieriolcs,  and  as  llicso  vessels  in 
a^ed  people  are  already  weakened  by  degenerative  changes,  a  very 
slicrht  pressure  npon  them  suffices  to  disturb  the  regularity  of  the 
circulation  in  the  brain-substance,  and  to  produce  paralytic  or 
other  effects.  Further,  he  suggests  that  in  some  cases  arterial 
deo-eneration  affects  some  vessels  mcne  than  others,  and  that  those 
the  least  weakened  by  disease  are  able  to  resist  the  pressure  of  the 
surrounding  serous  effusion,  while  those  more  extensively  degene- 
rated yield  to  its  pressure. 

In  coM.-equonco  "  ischajmia  "  will  be  produced  in  corresponding 
areas  of  brain-substance,  and  will  be  evidenced  clinically  by 
hemiplegia  or  unilateral  convulsions.  In  the  case  of  the  subjects 
of  an  old  cerebral  haemorrhage  or  softening,  although  the  resulting 
sijmjitoms  may  have  passed  off,  the  area  of  brain  around  the  lesior.i 
remains  in  a  condition  of  relative  bloodlessness,  and  then  the 
slightest  disturbance  of  intracranial  pressure  suffices  to  still 
further  increase  this,  and  paralytic  or  convulsive  phenomena  are 
produced  similar  to  those  shown  by  the  original  lesion. 

M.  Eaymond  gives  experimental  proofs  of  his  theory.  After 
removino-  the  inferior  cervical  ganglion  on  one  side  of  a  rabbit,  so 
as  to  destroy  the  vaso-motor  nerve  supply  of  one  of  the  cerebral 
hemispheres,  he  tied  both  ureters,  so  as  to  produce  a  urajmic 
condition.  Convulsions  ensued,  limited  to  the  half  of  the  body 
opposite  to  that  on  which  the  cervical  ganglion  had  been  removed. 
In  another  set  of  experiments  practised  on  the  dog  and  on  the  rabbit, 
he  destroyed  a  portion  of  the  cerebral  cortex,  producing  paralysis 
in  one  limb,  which  gradually  passed  away.  He  then  tied  the 
jugular  vein  on  the  same  side  (an  operation  which  in  the  dog 
usually  produces  an  incomplete  and  transient  hemiplegia)  and  a  well- 
marked  hemiplegia  resulted:  the  fore-limb  soon  recovered  its 
power  ;  but  the  hind-limb,  which  had  been  the  one  to  suffer  from 
the  previous  removal  of  brain-substance,  remained  permanently 
paralysed. 

Post-mortem,  only  a  general  oedema  of  brain  was  seen,  especially 
pronounced  in  the  region  around  the  removed  brain-matter. 

M.  Eaymond's  observations  and  experiments  lead  him  to  the 
following  conclusions  : — 

1.  Fatal  attacks  of  apoplexy  occur  in  aged  persons,  or  attacks 
followed  by  hemiplegia  of  similar  character  to  those  from  hsem  or- 
rhage  or  softening. 

2.  These  attacks  are  due  to  the  uraemic  state. 
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3.  Post-mortem,  a  general  oedema  of  l)raiii  is  fuuiul,  or  an  old 
focal  lesion. 

4.  The  apoplectic  attacks  and  the  hemiplegia  are  the  results  of 
the  cedema  of  the  brain,  and  the  disturbance  in  cerebral  circulation 
produced  by  it.  These  circulatory  troubles  resolve  themselves  into 
want  of  oxygen  in  the  cerebral  blood. 

5.  A  patient  suffering  from  chronic  renal  disease,  and  who  has 
suffered  from  a  former  hemiplegia,  may,  when  he  becomes  ursemic, 
suffer  from  convulsions  limited  to  the  side  of  the  former  hemiplegia. 

A  Case  of  Paralysis  Agitans  produced  by  Damp  and  Cold. 

— Dr.  Boucher  (Le  Progres  Medical,  25  Juillet  1885)  describes 
the  case  of  a  female,  married,  aged  50,  in  whom  the  characteristic 
tremors  of  paralysis  agitans  commenced  suddenly  on  the  right  side 
of  the  body  ;  soon  after,  the  left  side  became  affected ;  the  usual 
symptoms  rapidly  succeeded,  and  in  eighteen  months  from  the 
commencement  of  the  tremors,  the  rigidity  of  the  trunk  and  limbs, 
with  flexion  of  the  neck  and  of  the  various  joints,  became  so  great 
that  the  patient  would  not  show  herself  in  the  street,  for  fear  of 
ridicule.  There  was  diminution  of  muscular  power,  as  shown  by  the 
dynamometer,  and  much  suffering  from  an  almost  insupportable 
sensation  of  heat.  She  could,  however,  sit  close  to  a  fire  and  bear 
the  heat  from  it,  when  others  could  not  approach  it.  Her  general 
health  was  fairly  good. 

M.  Bouchard  remarks  on  the  more  frequent  occurrence  of  para- 
lysis agitans  in  England  and  France  than  elsewliere  in  Europe,  and 
refers  to  the  experience  of  M.  Charcot  tliat  the  disease  especially 
affects  the  Anglo-Saxon  race. 

He  ascribes  the  disease  in  the  patient  to  her  having  for  a  long 
period  previous  to  its  onset  been  living  in  a  damp  house,  and  to 
her  having  been  accustomed  to  devote  several  hours  a  week, 
throughout  the  year,  to  washing  linen  in  an  outhouse  much  ex- 
posed to  currents  of  air. 

The  patient  was  treated  by  bromide  and  by  iodide  of  potassium  ; 
improvement  occurred  during  the  administration  of  the  latter,  but 
he  does  not  ascribe  this  to  the  use  of  the  drug. 

On    Ursemic   Hemiplegia   and   Partial  Epilepsy.— MM. 

Chantemesse  and  Tenneson  {Bevue  de  Medecine,  No.  9,  1885) 
combat  the  idea  that  ursemic  poisoning  can  never  show  itself  by 
localised  symptoms ;  they  point  out  that  other  toxic  agents,  such 
as  lead  and  mercury,  may  attack  the  more  vulnerable  parts,  and 
produce  localised  motor  or  sensory  effects. 
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They  record  notes  of  six  cases,  in  all  of  which  there  was  either  a 
local  paralysis  or  Jacksonian  epilepsy.  In  five  an  autoi)sy  was 
obtained,  but  nothing  was  discovered  except  long-standing  renal 
disease  and  general  serous  infiltration  of  pia  mater  and  brain- 
substance.  The  hemiplegia  was  in  two  cases  right-sided,  in  two 
cases  attacked  the  left  side  ;  the  face  and  limbs  were  affected  ;  the 
paralysis  vaiied  in  amount  from  time  to  time,  but  gradually  tended 
to  pass  away  partially  or  completely. 

The  loss  of  sensibility  was  always  less  complete,  and  hemi- 
anajsthesia  was  only  appreciable  when  loss  of  motor  power  was 
very  well  marked. 

Twice  conjugate  deviation  of  eyes  and  rutation  of  the  head 
were  present  in  two  cases,  once  towards,  once  away  fiom  the 
I^aralysed  side. 

In  two  cases  one-sided  epileptic  attacks  occurred,  coming  on 
without  warning,  and  affecting  face,  arras  and  leg,  but  unaccom- 
panied by  any  intellectual  disturbance.  The  attacks  lasted  a  few 
minutes ;  they  recuri  ed  several  times  daily  for  a  week,  till  death 
occurred.  In  one  case — that  of  a  woman  who  became  albuminuric 
during  pregnancy  —  the  hemiplegia  was  preceded  by  violent 
neuralgia  of  the  5th  nerve  and  the  brachial  plexus. 

The  "albuminuric  hemiplegia"  may  persist  several  days  with 
little  observable  change  till  death,  or  may  pass  off  gradually  to 
disappear  altogether,  or  sometimes  to  lecur.  What  is  most  charac- 
teristic is  a  tendency  to  vary  in  amount — thus  the  hemiplegia 
may  pass  off  in  the  morning  and  return  a  few  hours  later  in 
the  day. 

During  the  paralysis  the  ordinary  signs  of  uraemia  are  absent, 
except  the  urinary  changes.  There  is  no  headache,  no  vomiting  or 
digestive  disturbance,  no  anasarca,  no  lung  affection.  But  the 
peculiar  whiteness  of  skin  of  albuminurics  and  contraction  of  the 
pupils  will  render  the  diagnosis  of  uraemia  almost  certain.  In  no 
case  was  the  fall  in  temperature  observed  which  usually  accompanies 
uraemic  coma ;  on  the  contrary,  on  the  onset  of  the  symptoms  the 
temperature  always  ruse,  and  towards  the  fatal  termination  ran  up 
as  high  as  40''-41°  C. 

Post-mortem  examinations  in  the  five  cases  only  revealed  a 
diffuse  chronic  interstitial  nephritis,  congestion  of  cerebral  vessels 
and  oedema  of  brain-substance. 

The  onset  of  the  symptoms  by  an  apoplectic  attack,  the  localisa- 
tion of  the  paralyses  to  one  side  of  the  body,  with  slight  anaesthesia, 
and  the  rise  of  temperature,  might  all  lead  to  a  suspicion  of  soften- 
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iiij5  IVoiu  occlusion  of  veswels ;  but  the  myoses,  the  low  sp.  <;r.  of 
the  urine  and  the  albuminuria,  will  suggest  uraiinia. 

As  the  two  conditions  do  not  exclude  one  another,  the  diagnoses 
in  old  persons  may  be  impossible.  In  young  patients  the  myoses, 
the  visual  disorders,  and  the  abundant  albuminuria  wliicli  ])recode 
the  paralyses,  the  variations  in  degree  of  the  latter,  with  possibly 
a  little  weakening  or  stiffness  of  limbs  on  the  opposite  side  of  the 
body,  will  make  the  diagnosis  of  ura^mic  poisoning. 

From  actual  cerebral  ha3morrhage  the  diagnosis  is  easier,  as  there 
is  an  immediate  fall  in  temperature,  and  the  paralysis  is  more 
permanent. 

In  one  of  the  cases  recorded,  one-side  epileptic  attacks  occurred 
several  times  daily  in  a  man  of  35,  who  had  had  syphilis :  post- 
mortcni,  only  serous  effusion  was  discoverable;  in  such  a  case 
cerebral  syi)hilis  might  have  been  diagnosed,  biit  for  the  albumi- 
nuria and  the  facts  pointed  out. 

MM.  Cliantemes>e  and  Tenneson  point  out,  that  these  cases  pre- 
sent different  syniptoms  to  those  usually  produced  by  uraemic  or 
other  toxajuiia :  the  temperature  is  raised,  the  paralysis  is  localised, 
and  coma  may  be  absent ;  and  indeed  the  symptoms  are  those  not 
directly  of  toxeemia,  but  of  a  mechanically  acting  lesion,  either 
structural  or  functional.  They  do  not  agree  with  M.  Kaymond  that 
atheroma  of  arteries  must  be  a  necessary  precedent  for  local 
oedema  from  uraemia,  for  three  of  their  patients  were  under  35 
years  of  age,  and  the  autopsies  showed  the  absence  of  degenerative 
changes  in  the  cranial  vessels. 

They  suggest  that  these  local  affections  are  analogous  to  the 
sudden  oedema  of  eyelids,  and  to  the  local  transient  patches  of 
oedema  or  congestion  which  occur  in  the  lungs  of  patients  with 
Bright's  disease. 

In  conclusion  they  affirm  that,  contrary  to  received  opinion,  a 
hemiplegia  without  rigidity  and  of  sudden  onset,  just  as  is  pro- 
ducible by  hajmorrhage,  may  result  from  uraemic  poisoning,  and  in 
some  cases  unilateral  epileptic  attacks  are  also  produced.  These 
phenomena  must  be  connected  with  a  circumscribed  oedema,  or  at 
any  rate  by  an  oedema  which  predominates  in  one  part  of  the  brain, 
and  such  oedema  is  the  consequence  of  a  blood-alteration,  and  is  of 
ursemic  origin.  Sidney  Phillips,  M.D. 

Two  Cases  of  Acute  Traumatic  Myelitis.    By  Dr.  H.  D. 

Schmidt,  (Journ.  Ment.  Dis.,  New  York.) — (Abstract.) — These 
two  cases  have  a  somewhat  similar  history,  both  patients  having 
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received  an  injury  affecting  the  cervical  region,  and  folloAved 
by  the  symptoms  of  acute  myelitis ;  death  in  one  case  occurring 
six  days  after  the  injury,  in  the  other  the  following  day.  At 
the  autopsies— in  each  case  the  spinal  cord  was  found  con- 
stricted in  the  cervical  region,  this  constricted  portion  being 
bounded  above  and  below  by  a  hernial-like  swelling  (caused  by 
displacement  of  tracts  of  nerve-fibres,  chiefly  of  the  white  lateral 
columns).  On  microscopic  examination  (of  teased-out  fragments 
of  the  constricted  portion)  the  nerve-fibres  weie  found  distorted 
and  injured.  There  were  a  number  of  ganglionic  bodies  with  or 
w^ithoiit  processes  or  their  fragments,  either  disintegrating  or 
having  undergone  fatty  degeneration.  Among  the  nervous  ele- 
ments were  numerous  capillary  hajmorrhagic  centres,  fraji,ments  of 
small  blood-vessels,  or  blood-corpuscles  disseminated  throughout 
the  tissues.  The  question  here  arises,  How  far  were  these  ap- 
pearances due  to  the  injury,  or  how  far  due  to  the  method  of 
preparation  ? 

On  examination  of  those  parts  of  the  cord  bordering  the  constric- 
tion, all  the  vessels  of  the  pia  mater  were  found  congested,  and  not 
only  filled  with  blood-corj)uscles,  but  in  the  small  cells  in  the  walls 
of  these  vessels  there  was  an  increase  of  the  protoplasm.  The 
minute  vessels  of  the  cord  were  in  the  same  condition,  and  here 
the  increase  of  the  protoplasm  and  its  subsequent  fatty  degenera- 
tion with  that  of  its  nuclei  had,  in  some  instances,  assumed  enor- 
mous proportions.  The  ganglionic  bodies  appeared  to  be  in  a  state 
of  parenchymatovis  inflammation,  and  in  a  few  there  were  indica- 
tions of  commencing  degeneration.  The  most  striking  changes, 
however,  were  observed  in  the  nerve-fibres  of  the  white  columns,  a 
great  number  of  the  axis-cylinders  being  more  or  less  swollen,  some 
even  to  an  enormous  extent,  and  still  surrounded  by  their  medul- 
lary sheaths,  or  laid  entirely  or  partially  bare. 

Although  these  swollen  axis-cylinders  still  showed  their  granular 
anatomical  composition,  the  regular  linear  arrangement  of  the 
minute  granules  was  lost.  The  medullary  sheaths  of  almost  all 
the  nerve-fibres  in  these  preparations  were  deianged,  their  fibrillar 
layers  being  displaced  to  form  larger  or  smaller  varicosities, 
whilst  their  fibrillee  appeared  separated. 

The  difference  between  the  two  cases  was  one  of  degree  or  extent 
of  the  inflammatory  process,  and  manifested  itself  in  the  condition 
and  dimensions  of  the  swollen  axis-cylinders.  Thus,  whilst  the 
swellings  of  the  axis-cylinders  of  the  nerve  fibres  in  the  cord  of 
the  second  case  had,  in  the  short  space  of  fifteen  or  sixteen  hours, 
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only  advanced  to  form  a  simple  varicosity  ;  in  the  first  case,  lasting 
more  than  six  days,  the  same  swellings  had  extended  more  or  less 
in  a  longitudinal  direction  over  the  axis-cylinders,  and  fatty  de- 
generati(m  had  made  its  appearance. 

These  descriptions  are  accompanied  by  fifteen  illustrations. 

On  Morbid  Drowsiness  and  Somnolence.    By  C.  L.  Dana 

(Joitr.  Niur.  Merit.  Bis.,  New  York,  1884). — L)r.  Dana  classified  the 
forms  of  morbid  somnolence  as  follows  : — 

1.  Epileptoid  sleeping  states. 

2.  Hysteroid  sleeping  states,  including 

(a)  spontaneous  "  mesmeric  "  sleep. 
(/8)  trance,  and  lethargic  states. 

3.  Morbid  somnolence,  the  expression  of  a  distinct  neurosis 
(narcolepsy). 

Illustrating  these  different  forms  were  the  reports  of  fifty  cases, 
of  which  eleven  were  of  Class  I. ;  fourteen  were  of  the  "  hysteroid  " 
and  twelve  of  the  "  mesmeric  "  form  of  Class  II. ;  whilst  nine  of 
the  remaining  cases  were  classed  under  morbid  somnolent  neuroses ; 
the  few  additional  cases  being  considered  apart,  as  arising  from 
organic  brain-disease,  exhaustion,  diabetes,  &c. 

The  somnolence  showed  itself  in  a  variety  of  ways  ;  either,  (a) 
by  prolongation  of  natural  sleep,  the  attacks  daily  succeeding  each 
other ;  (/3)  by  constant  persistent  drowsiness ;  (y)  by  comparatively 
brief  attacks  of  somnolence  with  no  drowsiness  in  the  intermissions  ; 
(8)  by  single  or  rej)eated  lethargic  attacks  (as  in  the  cases  of  the 
famous  sleeping  and  fasting  girls)  ;  or,  lastly,  (e)  by  periodical 
attacks  of  profound  somnolence  or  lethargy. 

Five  cases  came  under  Dr.  Dana's  own  observation.  The  first 
was  that  of  a  young  man  of  healthy  family  personal  history,  who 
gradually  developed  the  habit  of  prolonged  somnolence.  The 
second  was  that  of  a  young  lady  who  was  subject  to  short  attacks 
of  catalepsy,  cataleptic  petit-mal,  alternating  with  sudden  attacks 
of  sleep,  these  attacks  coming  on  several  times  daily.  The  other 
three  cases  were  of  neurasthenic  persons,  who,  for  several  months, 
had  persistent  drowsiness  not  attributable  to  any  nutritive  or 
organic  disorder. 

Briefly  stated,  the  cau.ses  assigned  were  :  (1)  old  age,  when  there 
is  a  weakened  heart  or  diseased  arteiies,  with  cerebral  mal- 
nutrition ;  (2)  the  diseased  vascular  conditions  preceding  cerebral 
htemorrhage ;    (3)    the   cerebral    mal-nutrition    or    inflammations 
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jircccding  or  occurring  during  certain  forms  of  insanity ;  (4) 
various  toxa'mice,  e.g.  malarial,  iira3niic,  clioltieuric,  syphilitic ; 
(6)  dyspepsia;  (6)  diabetes;  (7)  obesity;  (8)  insolation;  (9) 
cerebral  anaemia  and  hypeiasmia;  (10)  cerebral  tumours  and 
cranial  injuries;  (11)  exhausting  diseases;  (12)  the  sleeping 
sickness  of  Africa. 

At  subsequent  meetings  of  the  New  York  Neurological  Society, 
additional  cases  of  somnolence  were  reported  as  occurring  in 
locomotor  ataxia,  chronic  endarteritis,  myxoedema,  diabetes, 
syjihilis,  epilepsy,  &g.  Dr.  Morton  related  an  interesting  case  in 
which  the  patient,  a  physician,  suffered  for  fifteen  years  from  an 
inordinate  sleepiness,  which  could  not  be  overcome  by  mental 
effort,  this  mental  lethargy  lasting  for  many  hours  at  a  time. 

T.    BULKELEY   HySLOP,  M.B. 

Dr.  Alex.  Thorn  on  a  Case  of  Left  Facial  Paralysis  (Edin. 

Med.  Journal,  July  1885). — A  description  is  given  of  the  case  of  a 
boy,  aged  9  years,  with  a  neurotic  and  strumous  family  history, 
who  came  under  the  author's  care  complaining  of  vomiting, 
occasional  headache,  staggering  gait— not  due  to  giddiness — and 
inability  to  retain  the  head  erect,  the  symptoms  being  of  three 
weeks'  duration.  He  presented  double  optic  neuritis,  paralysis  of 
the  left  side  of  the  face  and  palate,  left  internal  strabismus  and 
nystagmus  (apparently  unilateral),  paresis  of  the  left  arm  and  leg, 
with  diminished  knee-jerk ;  there  was  impairment  of  the  sense  of 
hearing  on  the  same  side,  and  some  difficulty  in  swallowing ;  the 
urine  contained  a  trace  of  sugar.  The  farad ic  excitability  of  the 
paralysed  muscles  was  markedly  diminished,  and  their  galvanic 
excitability  augmented  without  qualitative  alteration.  Sloughing 
of  the  left  cornea,  with  loss  of  sensation  over  that  side  of  the  face, 
supervened ;  speech  became  impaired ;  paralysis  extended  to  the 
right  lower  extremity,  and  finally  to  the  muscles  of  respiration, 
causing  death  about  ten  weeks  after  the  development  of  symptoms. 
After  careful  discussion  the  author  concludes  that  the  lesion  was 
tubercular  in  nature,  originated  in  the  medulla  at  the  seat  of  the 
nuclei  of  the  sixth  and  seventh  nerves,  and  by  its  exteusion 
implicated  the  pyramidal  fibres  of  the  opposite  side,  and  the 
middle  peduncles  of  the  cerebellum.  Unfortunately,  the  absence 
of  a  post-mortem  examination  deprived  the  case  of  its  value.  A 
statement,  that  the  electrical  examination  showed  that  the  lesion 
was  not  situated  in  the  nerve-trunks,  seems  hardly  justified  by  the 
author's  description. 
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Westphal  on  a  remarkable  Case  of  Periodical  Paralysis 
of  all  four  Extremities,  with  Abolition  of  Electrical  Exci- 
tability during  the  Paralysis  {Berliner  Klin.  Worhemchrift,  1885, 
Nos.  ol,  32). — A  wcll-iionrlshed  and  healthy-looking  boy  was 
admitted  into  Professor  Frerich's  Clinic  on  January  7th,  1885. 
His  parents  were  healthy  in  every  respect,  and  no  member  of  his 
family  had  suffered  fiom  nervous  disease.  Four  years  previously 
be  had  had  severe  scarlatina,  followed  by  another  illness,  probably 
Brigbt's  disease.  Four  weeks  after  complete  recovery  be  com- 
plained for  one  day  of  "curious  sensations"  in  all  the  limbs, 
tingling  in  the  bands  and  pains  in  tlie  feet,  and  in  the  course  of 
fbe  foHowing  nigbt  be  suddenly  lost  all  power  of  movement ;  he 
perspired  freely,  and  experienced  great  thirst  and  heat  of  skin. 
Similar  attacks  had  recuned,  at  first  at  intervals  of  4-6  weeks, 
subsequently  with  incieasing  frequency  and  severity,  till  the  date 
of  his  admission.  Previous  to  his  transference  to  the  Nerve-Clinic, 
on  January  30th,  he  had  three  paralytic  attacks,  in  wbich  ths 
faradic  excitability  of  the  muscles  was  found  to  be  abolished  ;  but 
the  observation  was  considered  to  be  of  doubt I'ul  accuracy. 

He  had  fresb  attacks  of  complete  paralysis  of  the  extremities, 
but  of  only  a  few  bnurs'  duration,  during  the  nights  of  February 
4th  and  10th.     Dr.  Oppenheim  then  undertook  the  investigation 
of  the  ca^^e,  which  was  rendered  difficult  by  the  invariable  occur- 
rence of  the  attacks  at  night.     On  March  16th  the  patient  began 
to  complain  of  weakness  in  the  right  knee  at  4  p.m.  ;  at  5.30  p.m.  he 
fell  to  the  ground,  and  complained  of  pricking  pains  in  both  legs 
and  feet,  of  great  thirst,  and  of  desire  to  micturate,  but  could  only 
do  so  after  an  interval  of  some  minutes.     At  7  p.m.  there  was  still 
a  little  power  of  voluntary  movement  at  both  hip-joints,  and  at 
the  left  knee  and  ankle ;  all  the  movements  of  the   arms  were 
weak.     At  4  p.m.,  on  March  17th,  Dr.  Oppenheim  found  him  lying 
on  his  back,  his   mental  faculties  intact,  complaining   of  some 
difficulty   in    rotating    his    head,    and    coughing    and    sneezing. 
Paralysis   of  both   upper   and  lower   extremities   was   complete, 
without  rigidity  or  contracture  ;  sensation  everywhere  xmimpaired, 
knee-jerks  present,  plantar  reflex  abolished,  but  cremasteric  and 
abdominal  reflexes  natural.     On  electrical  examination,  only  very 
faint   muscular   contractions   were   obtained    with    the   strongest 
faradic  current  over  the  nerve-trunks  of  both  arms  and  legs,  the 
patient  experiencing  great  pain  from  the  examination ;  the  exci- 
tability of  the  left  peroneal  nerve  and  of  the  muscles  supplied  by 
it  WHS  completely  abolished.     At  8  a.m.  voluntary  power  had  to 
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some  degrees  returned  in  the  muscles  of  the  arms,  which  reacted 
comparatively  well  to  direct  and  indirect  faradic  and  galvanic 
stimulation ;  the  legs  Avere  still  paralysed,  but  the  muscles  of  the 
calf  reacted  normally  to  direct  galvanism,  and  the  peronei  very 
slightly  to  strong  faradism.  At  9  a.m.  the  power  of  flexion  and 
extension  of  the  fingers  had  returned,  and  some  slight  power  of 
extension  of  the  feet  and  toes ;  the  head  could  not  be  flexed 
towards  the  sternum,  the  knee-jerk  on  both  sides  was  very  feeble. 
At  1  P.Ji.  tlie  patient  had  regained  all  voluntary  movements,  but 
those  of  the  legs  were  still  very  feeble,  and  the  faradic  excitability 
of  the  extensors  of  the  feet  greatly  diminished.  Throughout 
the  attack  there  was  no  impairment  of  sensibility,  no  affection 
of  the  muscles  of  the  face  or  eyeballs,  no  loss  of  muscular  sense, 
no  enlargement  of  spleen.  His  evening  temperature  in  the  rectum 
was  39°  C. ;  the  urine  contained  nothing  abnormal.  On  the  fol- 
lowing day  he  perspired  freely,  and  complained  of  heat  of  skin ; 
the  faradic  excitability  of  the  extensor  muscles  of  the  left  foot  was 
still  very  markedly  subnormal.  On  April  9th  at  2  a.m.  he  had 
another  attack,  similar  in  all  essentials  to  that  described,  but  with 
total  loss  of  knee-jerks  and  of  shorter  duration,  both  voluntary 
movement  and  faradic  excitability  of  the  muscles  being  re-esta- 
})lished  in  seven  hours.  The  patient  had  a  third,  milder  attack, 
on  April  16th,  and  was  removed  by  his  parents  from  hospital  on 
April  2ord.  He  continued  to  have  frequent  similar  attacks  till 
the  end  of  June,  when  he  was  lost  sight  of. 

Westphal  indicates  in  regard  to  his  case  the  points  of  divergence 
from,  as  well  as  resemblance  to,  others  described  as  "  intermittent 
paralysis,"  by  Eomberg,  Cavare  and  Hartwig,  and  attributed  by 
them  to  malarial  influence.  In  Komberg's  case^  the  attacks  were 
quotidian  in  type,  and  yielded  to  quinine ;  ague  was  prevalent, 
but  the  patient  had  not  suffered  from  it.  Cavare's  case,^  also 
quotidian  in  type,  occurred  in  a  nervous  young  woman  three  days 
after  parturition,  and  was  arrested  by  quinine ;  but  there  is  no 
statement  as  to  the  co-existence  of  malarial  fever.  Hartwig's 
case^  is  narrated  in  detail.  The  patient  was  a  robust  man, 
aged  23,  who  had  had  tertian  ague  five  years  previously.  In  the 
autumn  of  1873  he  began  to  suffer  from  intermittent,  total  para- 
lysis of  the  muscles  of  legs,  trunk,  arms,  and  neck,  with  impair- 
ment of  speech,  deglutition  and  respiration,  beginning  at  night, 

'  '  Lehrbuch  der  Nervenkrankheiten,'  8  Auft.  1857,  p.  752. 
-  '  Guz.   tics   Hopitaux,'    1853,  No.   89.      Suiue   case   is   referred   to   by   Erb 
('  Handbk.  d.  Kraiikh.  dcs  Nerveusystems,'  i.  p.  322)  as  Macario  s  case. 
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unaccompanied  by  i'cver  or  sensory  disturbance,  but  attended  with 
copious  sweating,  and  recurring  every  twenty-four  hours.  In 
hospital  the  condition  became  aggravated,  the  attacks  lasting  40 
hours,  the  intermissions  only  6-8  hours ;  full  doses  of  quinine 
apparently  warded  oif  the  attacks.  In  March  1874  he  had  a  fresh 
attack,  during  which  the  reflexes  were  abolished,  and  the  exci- 
tability of  the  paralysed  muscles  almost  completely  so.  Although 
(pn'nine  at  first  seemed  to  prevent  the  attacks,  these  soon  returned, 
and,  presenting  usually  a  tertian  type,  persisted  till  his  discharge 
al)out  eight  months  afterwards.  In  the  intervals  considerable 
paresis  of  the  muscles,  with  contracture  and  diminished  electrical 
(Txcitability,  was  present ;  on  only  one  occasion  was  there  a  rigor 
and  rise  of  temperature  to  40°  C.  As  in  Westphal's  case,  the 
attacks  were  apparently  sometimes  warded  off  by  movement,  and 
the  paralysis,  which  commenced  in  the  lower  extremities  at  the 
periphery,  extended  to  the  trunk,  afterwards  in  the  upper  extre- 
mities, spreading  from  the  trunk  to  the  periphery.  Eecovery  in 
both  cases  began  at  the  periphery,  first  in  the  arms,  afterwards  in 
tlie  legs. 

Westphal,  whose  own  case  presented  nothing  of  a  periodic  or 
intermittent  character,  doubts  whether  any  of  these  cases  can  be 
justly  attributed  to  malaria,  and  does  not  consider  their  improve- 
ment under  quinine  as  conclusive  evidence.  At  all  events,  the 
electrical  conditions  in  his  case  and  in  Hartwig's  are  quite 
inexplicable.  No  known  disease  of  spinal  cord  or  of  spinal 
nerves  has  been  observed  to  cause  similar  phenomena ;  nor  can  a 
sudden  nutritional  disturbance  of  muscle  or  of  nerve-endings,  due 
to  circulatory  derangement,  be  invoked,  as  the  state  and  tem- 
perature of  the  skin,  and  the  perfect  integrity  of  the  sensibility, 
lend  no  support  to  such  a  view. 

J.  J.  Pringle,  M.D. 


B  B  A  I  N. 

OCTOBER,  1886. 

#rigtnal  girtidcs. 

OJ^  THE  EXCITABLE  AREA  OF  THE  CORTEX  AND 
ITS  RELATIONS  TO  THE  COLUMNS  Of'  THE 
SPINAL  CORD. 

A  Be2)hj  to  Professor  Horsley. 

BY  MAURICE  SCHIPF,  M.D., 
Professor  of  Physiology  in  the  University  of  Geneva. 

Fifteen  years  ago,  when  repeating  the  experiments  of  Hitzig 
and  Fritsch  on  the  excitable  area  of  the  cerebral  cortex,  I  found 
some  new  properties  of  this  cortex,  and  gave  a  new  explana- 
tion of  the  well-known  results  of  its  electric  excitation.     These 
facts,    previonsly    announced    in    the?  *  Giornale   Imparziale 
Medico '  of  Florence,  were  described  first  in  the  appendix  to 
the  second  edition  of  my  '  Lezioni  di  Fisiologia  Sperimentale ' 
Florence,  1873,  p.  523-540,  and  later  in  the  first  part  of  the 
'  Rivista  Sperimentale  di  Frenatria,'  for  1876,  and  in  Pfliiger's 
'  Archiv  f.  Physiologic,'  vol.  xxx.  (1883)  pp.  212-275,  and  in 
the  same  journal,  vol.  xxxiii.  (1884)  pp.  264-271. 

I  cannot  repeat  all,  nor  even  the  principal  part,  of  what  I 
said  in  the  above  quoted  papers ;  but  it  seems  to  me  that  Prof. 
Horsley,  before  undertaking  the  criticism  of  my  views  on  the 
subject,  should  have  made  himself  thoroughly  acquainted  with 
these  memoirs,  where,  I  believe,  I  have  plainly  justified  my 
opinions.  He  should  not  have  directed  his  criticism  against  a 
single  paper  by  Dr.  Huggard,  that  was  not  intended  to 
demonstrate  the  reality  of  my  theories,  but  merely  to  record 

VOL.    IX.  '     y 
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some  facts,  which  had  struck  the  author  ^\hilst  working  in  my 
laboratory. 

I  encouraged  Dr.  Huggard  to  publish  his  paper,  not  only 
because  it  contains  some  facts  which  could  not  yet  be  known 
to  English  readers,  but  also  because  I  lioped  that  it  would  draw 
attention  to  my  former  publications,  where  the  views  to  which 
he  alluded  have  been  justified  by  experiments,  and  in  which 
my  experimental  methods  are  sufficiently  set  forth.  If  Prof. 
Horsley,  after  having  read  and  repeated  my  experiments,  still 
retains  some  doubt  as  to  the  reality  of  the  facts,  or  to  the 
validity  of  the  conclusions,  I  am  ready  to  enter  upon  a  discus- 
sion with  him,  and  to  correct  the  errors  that  he  can  prove  I 
committed,  either  in  my  method  or  in  my  reasoning. 

But  for  the  present  I  can  only  restate  the  most  general 
results  of  my  researches,  giving  merely  one  or  two  examples 
of  the  facts  that  have  determined  my  judgment. 

Symjotoms  of  the  complete  destruction  of  the  Excitable  Area. 

All  the  experiments  I  shall  mention  were  made  on  the  dog, 
when  no  other  animal  is  specially  indicated.  The  conclusions 
therefrom  refer  to  the  dog.  In  researches  on  the  central 
nervous  system,  I  never  venture  to  generalise  results  obtained 
on  one  or  two  species  of  animals  only.  For  other  animals, 
such  results  point  to  possibilities  which  we  must  keep  in  view, 
but  cannot  take  as  realities,  unless  confirmed  by  special 
experiments.  Hence  I  trust  the  reader  will  be  able  to  accept 
the  results,  without  being  prejudiced  by  clinical  or  experi- 
mental facts,  resulting  from  observations  made  on  higher 
animals. 

When  we  endeavour  in  a  series  of  dogs  to  effect  the  destruc- 
tion of  all  the  excitable  cortical  area,  we  never  can  make  in 
every  case  the  conditions  so  exactly  alike,  that  absolutely  the 
same  result  is  obtained  in  the  early  days  after  the  operation. 
At  this  period  traumatic  irritation  still  exists ;  but  after  we 
have  reached  the  stage  which  I  have  called  "  traumatic 
equilibrium,"  we  distinguish  certain  symptoms  which  are  uni- 
formly present  in  all  the  cases ;  whilst  others  are  shown  only 
by  animals  with  a  deeper,  more  extended  destruction  of  the 
cortical  and  a  part  of  the  white  substance. 
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So  we  must  distinguish  traumatic  from  purmaucut  sym]3- 
toms ;  and  among  the  permanent,  those  which  are  essential  and 
general  from  those  which,  accompanying  the  essential  ones, 
are  present  only  in  a  certain  number  of  cases. 

I  sliall  not  enter  here  into  an  enumeration  of  the  traumatic 
symptoms,  observed  before  the  so-called  "  equilibrium  "  has 
been  reached  ;  it  may  be  sufficient  to  say,  that  in  the  first 
period  the  essential  symptoms  are  not  wanting,  but  they  are 
complicated  by  others,  which  disappear  after  a  certain  time, 
varying  from  some  hours  to  three  weeks.     It  is  evident  that' 
contrarily  to  the  views  expressed  by  some  authors,  these  do  not 
depend  upon  the  destroyed  organs,  but  upon  others,  which  are 
prohahly  in  the  proximity  of  the  wound.     I  take  it  for  granted 
that  the  function  of  a  destroyed  organ  is  lost  for  ever,  and 
cannot  be  re-established  by  compensation.     It  is  not  the  loss 
of  a  function,  but  only  the  secondary  effect  of  that  loss,  that 
can  be  diminished  by  the  exercise  of  other  organs.     Hence  we 
must  expect  that  the  true  function  of  the  cortex  is  lost  for 
ever  after  its   destruction,  and  that   all   such   symptoms   as 
disappear,  either  wholly  or  in  part,  are  due  not  to  the  loss  of  the 
organ,  but  to  the  effect  of  traumatism.     I  must  insist  on  this 
principle,  which  has  been  very  often  forgotten  in  the  discus- 
sions on  the  functions  of  the  brain. 

Among  the  symptoms  that  disappear  in  the  early  period 
sometimes  within  the  first  hour,  after  the  operation,  after  the 
dog  has  recovered  from  the  ether  narcosis,  is  a  diminution  of 
all  the  sensations  in  the  limbs,  produced  by  pricking  with  a 
needle,  by  pressure,  or  by  traction  of  the  muscles.''    These 
sensibilities  are  not  entirely  lost  (as  sensibility  for  touch  and 
cold  really  is),  but  they  are  feebler  than  in  the  normal  state, 
feebler  than  on  the  corresponding  parts  of  the  other  side  of  the 
body,  even  when  on  this  other  side  there  is  no  hyperesthesia. 
This  state  of  the  sensation  (tactile  anaesthesia)  produces,  on 
the  side  opposite  to  the  operation,  a  surprising  indifference  to 
the  positions  of  the  limbs.     This  indifference  has  sometimes 
been  taken  for  an  expression  of  paralysis  or  paresis.     It  is 
much  more  evident  when  the  dog  is  at  rest,  there  being  no 
motor  current ;  here  it  cannot  be  produced  by  the  weakness  of 
this  motor  nerve- current.    When  the  dog  is  walking,  he  shows 

u  2 
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in  a  certain  degree,  the  appearance  wliich  I  have  described  on 
page  143  of  my  '  Physiology  of  the  Nervous  System  '  (Jahr. 
1858-59),  as  the  effect  of  the  section  of  the  posterior  spinal 
roots,  with  perfect  conservation  of  motor  energy.  And  these 
observations,  made  first  at  Berne  in  1856  and  1857,  have  been 
repeated  and  confirmed  within  the  last  few  months  by  Dario 
Baldi^  in  a  very  interesting  series  of  experiments,  in  which  he 
was  able  to  preserve  for  a  very  long  time  the  dogs  that  had 
been  operated  upon.  It  is  singular  that  this  author,  who  arrives 
at  no  new  conclusions,  does  not  mention  the  experiments  of 
Panizza,  nor  of  Stilling,  nor  of  myself,  which  have  since  been 
repeatedly  demonstrated  in  the  laboratory  of  Florence,  where 
Baldi  himself  is  now  working. 

When  we  stretch  a  limb,  or  bring  it  in  a  very  inconvenient 
position,  the  animal — unless  the  equilibrium  of  its  body  be 
disturbed — does  not  resume  its  attitude  before  walking  or 
making  a  general  movement.  Can  this  dog  make  a  voluntary 
movement  with  a  single  limb,  unless  under  the  influence  of 
the  performance  of  a  combined  movement  due  to  a  spinal 
mechanism,  like  that  of  walking  ? 

If  I  can  prove  that  an  intentional  isolated  movement  is 
still  possible,  the  want  of  such  a  movement  in  the  case  we 
consider  here,  can  only  be  attributed  to  the  want  of  intention. 
And  the  absence  of  intention  can  only  be  due  to  the  fact,  that 
the  tactile  insensibility,  the  existence  of  which  is  evident  from 
other  experiments,  hinders  the  dog  from  being  aware  of  the 
irregular  position  of  his  limbs. 

A  dog  in  which  the  state  I  am  now  describing  lasted  for  six 
hours,  was  lying  on  the  floor  with  the  anterior  left  extremity 
stretched  out  at  right  angles  with  the  body.  I  brought  a 
metallic  electrode,  connected  with  a  small  Ruhmkorff  coil,  near 
the  ball  of  the  foot,  and  discharged  three  times  into  it  a 
unipolar  spark.  After  every  discharge  the  foot  was  removed 
and  brought  forward,  and  hidden  under  the  neck  of  the  dog. 
I  replaced  the  limb  in  its  former  stretched  position,  where  it 
remained  quiet  till  the  following  discharge.  At  the  fourth 
time,  the  animal,  seeing  the  movement  of  my  hand  and  the 
electrode,  did  not  wait  till  I  was  close  to  the  foot,  but  before 
'  Baldi,  '  Lo  Sperimentale ; '  Florence,  1885. 
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tlic  discharge  occurred,  removed  the  limb  to  hide  it  under  his 
neck.  Thus  it  is  clear  that  a  voluntary  movement,  a  move- 
ment due  to  a  mental  impression,  and  not  to  the  action  of  a 
general  mechanism,  was  possible.  It  is  exceptional  that,  as 
in  this  case,  a  cerebral  movement  occurs  so  early ;  but  this 
exception  is  not  a  very  rare  one.  I  must  remark,  that  the 
local  impression  which  produced  here  a  movement  by  a  simple 
recollection  was  not  of  an  extraordinary  strength,  because  the 
dog  was  not  put  to  flight,  nor  to  a  general  movement ;  while  the 
latter  effect  could  easily  be  produced  by  firmly  pinching  the  tail 
with  my  fingers.  The  phenomenon  persisted  for  some  weeks, 
till  the  same  dog  could  almost  give  the  paw  when  ordered. 

The  indifference  to  'position  is  hut  the  effect  of  insensihility. — 
When  at  a  later  period  this  insensibility  is  more  and  more 
reduced  to  want  of  sensibility  for  touch  and  for  cold  only,  the 
indifference  is  less  marked,  though  it  persists  indefinitely  for 
those  abnormal  positions  which  the  normal  dog  perceives  only 
through  the  sensation  of  toucb.  And  in  the  same  manner  the 
want  of  movement  is  reduced  to  those  movements,  which 
are  normally  excited  by  touch  or  by  cold. 

When  the  traumatic  equilibrium  sets  in,  the  former  are 
ver}'^  quick,  the  latter  become  slower  and  slower.  But  before 
and  during  the  return  not  a  single  muscle  is  paralysed,  nor  a 
single  movement  impossible.  This  is  a  point  in  which  even 
Goltz  and  Munk,  who  were  not  always  of  this  opinion,  have 
for  some  years  agreed  perfectly  with  my  observations. 
Lautenbach,  who  had  assisted  at  some  of  my  experiments,  has 
published  a  paper  in  order  to  defend  the  same  opinion.  I 
must  insist  on  the  fact,  that  most  of  the  dogs  in  which  all  the 
excitable  cortex  has  been  completely  removed,  begin  after 
some  weeks  to  use  their  anterior  extremities  as  a  hand.  They 
give  the  paw  at  our  request,  if  they  have  formerly  been  taught 
the  trick.  They  hold  a  bone  or  a  hard  piece  of  bread,  or 
rather  they  try  again  to  hold  it  with  the  two  anterior  extre- 
mities. Cats,  squirrels,  and  rats  climb  with  the  aid  of  the 
two  or  four  extremities,  and  they  place  them,  not  as  if  they  were 
directed  by  a  pre-established  mechanism,  but  in  accordance 
to  information  given  by  visual  and  by  central  impressions 
generally.    I  have  already  insisted  on  all  these  points  in  my 
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first-quoted  paper  in  Pdiigcr's  'Archiv,'  where  I  have  explained 
the  remaining  imperfections  of  these  intentional  movements  by 
the  loss  of  the  direction  given  by  the  different  organs  of  tactile 
sensibility.  By  reading  this  paper,  Prof.  Horsley  may  easily 
be  convinced  that  the  hiatuses  he  speaks  of  ('  Brain,'  I.  c, 
p.  45)  exist  less  in  my  description  than  in  what  he  knows 
of  my  observations.  Most  of  the  characteristic  features  with 
which  Prof.  Horsley  tries  to  fill  up  these  hiatuses  must  be 
again  put  out  of  the  way,  if  we  wish  to  know  the  real  facts,  and 
not  Horsley 's  ideas  about  the  facts. 

It  is  true  that  in  some,  but  far  from  all,  cases,  certain 
intentional  and  isolated  movements  of  the  fore  and  even  of 
the  posterior  limb,  did  not  return  after  several  months. 
These  are  the  cases  in  which  I  think  (see  Pfliiger's  '  Archiv,' 
1883)  that  not  only  the  cortex,  which  is  only  a  channel  for 
tactile  (and  thermic)  impressions,  but  that  the  centre  for  these 
sensations,  has  also  been  damaged.  I  assume  here  a  greater 
extension  of  the  extirpation,  though  I  must  say  that  post-mortem 
examinations  have  not  yet  justified  this  opinion.  I  have  found 
cases  of  this  second  category,  in  which  the  wound  examined 
with  the  naked  eye  was  only  some  millimetres  deep,  and  have 
seen  two  examples  of  the  first  category,  in  which  intentional 
movement  returned,  and  in  which  the  wound  extended  deeply 
into  the  brain,  so  as  to  destroy  the  upper  part  of  the  lateral 
ventricle.  These  examples  prove,  that  the  loss  of  intentional 
movements  is  not  one  of  the  essential  effects  of  the  complete 
destruction  of  the  excitable  area  of  the  cortex. 

Though  the  dog  uses  his  anterior  extremities  for  holding 
the  food,  he  does  not  use  them  well.  At  first  he  makes 
the  suitable  movements  to  touch  or  to  fix  the  bone.  But 
while  he  is  eating  he  must  be  guided  by  touch,  in  order 
to  hold  fast  when  he  makes  traction  with  the  teeth.  Our  dog 
cannot  feel  the  traction  ;  he  cannot  feel  whether  he  touches  or 
not,  and  after  a  short  time,  still  keeping  his  fore-paws  fixed, 
he  touches  no  more.  The  flexion  of  the  toes,  not  being 
limited  by  the  resistance  of  the  object,  becomes  exaggerated, 
the  paw  is  bent  and  kept  in  flexion.  After  a  while  we  see  the 
paw  held  in  the  same  position,  but  at  a  certain  distance  from 
the  obiect,  the   dog   not  being  aware   that   he   is   no  longer 
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touching  it.  Strength  is  not  wanting,  nay,  at  the  beginning  of 
the  movement  is  sometimes  stronger  with  the  insensibh^  paw ; 
as  can  be  sliown  in  dogs,  and  better  still  in  squirrels  and  cats, 
by  offering  them  a  piece  of  dry  or  half-dry  bread  hanging  on 
a  string.  The  impressions  of  the  toes  and  claws  of  the  insen- 
sible side,  which  cannot  hold  fast,  are  often  more  visible  and 
deeper  than  the  impressions  of  the  other  side. 

As  I  said  as  early  as  1858,  in  my  'Physiology  of  the 
Nervous  System,'  the  movements  which  are  not  guided  by 
sensibility  are  as  often  too  strong  as  they  are  too  weak.  The 
same  rule  holds  good  for  the  strength  of  the  movements  with 
which  the  toes  are  placed  on  the  ground. 

It  is  more  than  ten  years  since  I  investigated  this  point  by 
moistening  the  under  side  of  the  foot  with  oil,  and  observing 
the  prints  left  by  the  animal  walking  along  my  long  corridor 
in  Florence.  The  sound  produced  by  the  contact  may,  on  a 
resounding  ground,  give  the  same  evidence  in  dogs,  and  still 
better  in  squirrels.^ 

When  a  dog  or  a  cat  is  shaking  itself  (for  instance,  after 
having  been  sprinkled  with  water),  the  insensible  extremities 
cannot  quickly  or  adequately  moderate  and  regulate  the  contact 
with  the  ground ;  they  slip,  and  the  animal  may  fall  on  the 
same  side.  On  this  point  we  must  correct  what  Prof.  Horsley 
(1.  c,  p.  45)  says  of  the  position  of  our  dogs  that  have  been 
operated  upon. 

Prof.  Horsley  believes  he  must  draw  my  attention  to  the 
position  of  the  toes.  But  the  possibility  of  making  the 
dog  or  the  cat  stand  with  the  toes  of  the  anaesthetic  side 
doubled  up,  so  that  they  really  stand,  and  somehow  walk,  on 
the  dorsum  of  the  foot,  has  been  for  me  fi>r  a  long  time  ^  the 
simplest  and  most  evident  sign  of  anaesthesia  of  touch.  For 
many  years  I  used  to  make  my  students  try  for  themselves  to 
double  up  the  toes  of  the  two  sides,  and  feel  the  difference  in 
the  resistance.  But  I  must  add  to  what  has  been  said  by 
Prof.  Horsley,  that,  when  the  dog  has  returned  to  perfect 
traumatic  equilibrium,  he  no  longer,  or  very  seldom,  takes  this 
position  by  himself;  like  an  ataxic  man,  he  accustoms  himself 

»  See  Pfluger's  'Archiv,'  1883,  p.  43.5. 

*  See  my  'Lezioni  di  Fisiologia,'  2ucl  edition  ;  Florence,  1873,  p.  537. 
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to  a  stronger  tension  of  the  muscles,  tlio  movements  of  which 
he  no  longer  feels.^  But  we  can  produce  the  aforesaid  position 
with  our  hands,  when  the  dog  is  standing  quietly  on  the  table, 
and  observe  the  resistance  of  the  dog,  and  the  persistence  of 
the  position.  I  believe  I  have  clearly  and  sufficiently  proved  ^ 
that  the  non-resistance  of  the  dog  to  this  tactile  excitation 
does  not  depend,  as  Prof.  Horsley  still  believes,  on  a  paralytic 
state,  and  that  there  exists  no  trace  of  paralysis,  either  in 
the  extremities  or  in  other  muscles  of  the  body. 

We  can  prove  in  an  analogous  manner,  as  I  did  it  in  the 
last  quoted  paper  for  the  toes,  the  non-existence  of  paralysis 
and  the  existence  of  tactile  anaesthesia  in  one  half  of  the 
head,  opposite  to  the  decortication  of  the  brain.  This  has 
been  shortly  indicated,  as  early  as  1873,  in  my  '  Lezioni 
di  Fisiologia,'  p.  538. 

Should  I  repeat  here  all  that  I  have  published  on  that 
matter,  this  paper  would  assume  the  length  of  a  large  volume ; 
and  such  a  repetition  would  be  useless.  I  believe  I  have 
said  enough  to  convince  Prof.  Horsley,  that  he  must  study  the 
original  articles  and  those  of  Goltz  and  Munk,  if  he  wishes 
to  have  an  idea  of  the  actual  state  of  our  knowledge  on  this 
subject.  As  I  said  in  the  beginning.  Dr.  Huggard's  valuable 
articles  (and  Prof.  Horsley  seems  to  know  only  these  com- 
munications, which  are  and  must  be  fragmentary)  contain  only 
the  indication  of  some  new  facts,  which  must  be  misunder- 
stood when  all  the  premises  are  wanting. 

I  have  spoken  of  Goltz,  and  I  must  add  tliat  this  author, 
who  now  adopts  nearly  completely  my  explanation  of  some 
facts,  holds  that  tactile  sensibility  is  not  completely  wanting 
after  decortication  of  the  excitable  area,  but  that  it  becomes 
much  enfeebled.  I  will  not  enter  here  on  the  discussion  of 
this  question,  which  has  for  us  only  a  secondary  interest,  and 
cannot  change  our  explanation  of  the  symptoms.  Even 
though  a  trifling  remnant  of  tactile  sensibility  still  remains, 
it  is  not  sufficient  to  provoke  a  motor  reaction  in  the  ordinary 
state  of  the  animal.^ 

•  See  the  outline  figure  of  an  ataxic  cat  in  my  paper  in  Pfliiger's  'Archiv,' 
1883,  p.  275,  Fig.  2. 

^  Pfliiger's  'Archiv,'  1883,  p.  264  et  seq.  '  Ibid.  vol.  xxxiv.  p.  165. 
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Already  in  my  paper  of  187(>  in  the  '  Rivista  di  Frcnatria,'  1 
remarked  that  a  dog  under  the  influence  of  strychnia,  seems 
to  be  nearly  equally  excitable  to  tactile  impressions  on  both 
sides,  though  on  one  side  he  has  been  deprived  of  the  cortical 
excitable  area.  It  is  true  he  is  excitable,  but  does  he  receive 
from  both  sides  well-localised  impressions  ?  Some  facts  I  have 
witnessed  lead  me  to  doubt  that  he  knows  that  he  has  been 
touched  on  the  anaesthetic  side. 

All  I  have  said  till  now  relates  to  full-grown  or  nearly  full- 
grown  animals.  Is  it  the  same  for  very  young  dogs  ?  New 
experiments  must  be  made  on  this  subject.  But  I  must  add 
that  in  two  instances,  among  more  than  200  experiments,  the 
state  I  suppose  to  exist  in  new-born  animals  was  still  existing 
in  the  latter  part  of  the  first  year.  And  this  on  one  side  only. 
The  other  side  of  the  brain  showed  the  ordinary  effect  of 
decortication.^ 

All  these  facts,  and  those  observed  and  analysed  by  other 
physiologists,  justify  the  conclusions  : 

(1.)  That  the  direct  and  only  effect  of  the  ablation  of  the 
excitable  area  in  fully  grown  dogs  and  many  other  animals  is 
tactile  anaesthesia  as  observed  by  me,  and  insensibility  for  cold 
as  first  observed  by  Herzen. 

(2.)  That  this  effect  persists  without  diminution  as  long  as 
the  animals  live  or  can  be  observed. 

(3.)  That  the  simple  and  the  co-ordinated  muscular  move- 
ments, or  muscular  innervations,  are  not  involved  so  as  to  be- 
come either  feeble  or  paralysed. 

(4.)  That  some  defect  or  some  hesitation  in  the  ordinary 
movements  may  arise  in  variable  intensity  through  want  of 
tactile  sensation. 

Such  a  state  cannot  be  called  paralytic,  as  Prof.  Horsley 
would  still  call  it.  Seeking  a  name  for  it,  the  expression 
Ataxy  presented  itself  very  obviously.  If  I  was  wrong  in 
adopting  it  (and  Herzen  followed  me  in  that  course,  and 
Wernicke  seems  to  approve  of  it).  Prof.  Horsley  may  propose 
a  better  one,  and  I  shall  accept  it. 

*  See  for  one  of  these  cases  the  paper  of  Herzen  and  Lowenthal,  in  one  of  the 
forthcoming  numbers  of  the  '  Bevue  Zoologique  Suisse.'  The  other  is  still  living 
in  my  laboratory,  and  will  eventually  be  examined  post-mortem  by  me  or  my 
friend,  Prof.  N.  Lowenthal. 
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But  in  the  mcanwliilc  it  seems  to  me  that  wc  must  preserve 
it,  unless  we  wish  to  create  a  new  one.  Thus  the  position  of 
the  toes  remains  for  us  the  best  and  most  expressive  sign  of 
ataxy.  And  a  dog  which  has  lost  tlie  excitable  area  is  not 
only  ataxic,  but  appears  to  me,  in  the  words  of  Homer  : 

TToWov  dra^to?  aWoyv. 

I  have  endeavoured  to  find  somewhere  on  the  surface  of  the 
cortex  a  true  motor  centre.  I  have  not  found  one.  Even 
after  a  complete  section  of  the  internal  capsule  of  one  side, 
there  exists  no  motor  paralysis. 

Influence  of  the  Posterior  Columns  of  the  Spinal  Cord  on  the 
Excitable  Area  of  the  Brain. 

We  see  from  the  preceding  exposition  that,  from  the 
beginning  of  my  experiments,  the  analysis  of  the  facts  led  me 
to  the  conclusion,  that  the  pretended  motor  centre  does  not 
exist  in  dogs,  and  that  it  must  really  be  called  a  sensory 
centre,  if  it  is  a  centre  at  all,  and  not,  as  I  believe,  the  most 
central  patch  of  afferent  channels. 

A  new  experiment  I  made  some  years  ago  led  me  to  the 
conclusion,  that  Avhat  I  have  considered  to  be  an  analogy 
between  the  effects  of  decortication  of  the  brain,  and  of 
division  of  the  posterior  columns  of  the  spinal  cord,  is  more 
than  a  mere  analogy,  that  it  is  identity.  The  fifth  day  after 
the  division  of  the  posterior  columns  of  the  cord,  the  excitable 
area  of  the  brain  loses  its  influence,  and  no  longer  gives  rise  to 
reflex  actions  in  the  parts  of  the  body  posterior  to  the 
division  of  the  posterior  column. 

Prof.  Horsley,  without  being  acquainted  with  our  method  of 
experimenting,  believes  that  he  has  repeated  our  experiments. 
His  results  were  in  general  negative,  or  nearly  so.  I  must 
even  regard  as  negative  the  result  of  the  experiments  in  which 
the  Professor  found  my  result  "marked  "  or  "  very  marked," 
because,  in  order  to  confirm  my  experiment,  I  must  demand 
that  the  result  shall  be  confirmative  in  a  quite  absolute  manner. 
It  was  not  so,  and  this  is  not  surprising.  It  would  have  been 
much  more  surprising,  had  he  by  his  method  been  able  to 
confirm  my  results. 
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I  know  only  one  method  for  malving  the  resection  of  a  part 
of  the  posterior  colunans  without  damaging  the  rest  of  the 
spinal  cord.  It  is  the  method  indicated  in  my  text-book/  and 
to  which  I  have  always  returned  after  having  examined  other 
apparently  simpler  and  easier  methods.  By  it  all  pressure  is 
avoided  on  the  so-called  motor  tract,  when  we  make  the  first 
incision  very  obliquely  and  very  incomplete.  That  even  a 
slight  pressure  on  the  (true)  motor  tract  is  very  fatal  in  the 
operations  on  the  spinal  cord,  is  not,  as  Prof.  Horsley  believes, 
a  new  discovery  of  his  own,  but  has  been  largely  studied  and 
set  forth  in  my  text-book,  p.  278.  I  had  given  there  a  list  of 
the  different  authors  who,  up  to  that  period  (1858)  had  been 
led  into  error  by  the  effects  of  unintentional  pressure  on  the 
motor  elements.  The  resistance  of  these  latter  to  pressure  is 
less  than  the  resistance  of  the  sensory  elements.  I  believe 
that,  by  this  remark,  I  have  given  the  key  for  the  explanation 
of  some  paradoxical  facts  met  with  in  clinical  observation. 

Prof.  Horsley  kills  his  dogs  about  the  fifth  day,  and  excites 
the  brain  with  an  ordinary  Du-Bois  Keymond's  coil  worked 
with  one  Daniell's  cell,  and  in  one  case  with  two.  I  think 
that  currents  of  so  high  a  tension  and  so  short  duration  as 
induction  currents,  are  not  the  best  nor  the  surest  means  for 
exciting  a  large  parenchymatous  organ  like  the  brain.  In- 
stantaneous currents  must  have  a  very  great  intensity  to 
produce  a  reflex  movement ;  and  the  so-called  "  motor 
centres  "  really  act  by  a  reflex  process.  The  intensity  of  the 
current  is  a  cause  of  extensive  derivations,  and  so  we  are  never 
sure  to  localise  exactly  an  induction  excitation  in  an  organ 
the  form  of  which  is  not  linear.  In  another  paper  on  a  recently 
published  case  of  Baldi,  on  the  brain,  I  shall  show  that  all  his 
experiments  have  been  lost  by  derivation  into  deeper  parts  of 
the  brain,  and  even  into  the  roots  of  the  fifth  nerve.  It  is  for 
these  reasons,  that  in  experiments  on  the  excitable  area,  I  do 
not  trust  induction  currents,  and  I  have  always  made  the 
decisive  experiments  with  a  simple  galvanic  battery  with  a 
rheocord.  The  makes  and  breaks  are  made  with  the  hand  by 
means  of  a  Morse  interrupter.     And  indeed,  in  my  own  paper 

^  '  Physiology  of  the  Nervous  System,'  p.  242.     See  also  '  Comptes  Eeudus,' 
1854,  p.  926. 
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on  the  experiment,  which  forms  the  object  of  Prof  Ilorsley's 
criticism,^  and  which  the  Professor  seems  to  have  overlooked,  I 
recommend  for  the  excitation  the  use  of  4  to  16  Leclanche 
cells ;  and  only  exceptionally  make  use  of  a  single  induction 
opening  current  (the  hammer  of  the  instrument  being  fixed) 
as  a  corroborative  experiment  when  it  gives  no  contraction, 
and  as  an  experiment  of  no  account,  when  I  had  an  effect 
which  could  not  be  obtained  by  the  battery  current. 

We  see  that  Prof.  Horsley  has  been  drawn  into  error  when 
he  says  (?.  c,  p.  47)  that  my  method  of  experimentation,  as  far 
as  he  knows  it,  exists  simply  in  exposing  and  dividing  the 
posterior  column  on  one  side.  I  have  always  made,  not  the 
division  but  the  resection  of  the  two  posterior  columns,  or  of  one. 
I  never  excited  with  an  inductive  current  rapidly  interrupted 
by  vibrations  of  the  hammer,  I  made  the  operation  on  various 
parts  of  the  spinal  cord,  always  by  the  method  indicated  in 
my  book.  I  made  and  broke  the  current  (even  the  induction 
current)  with  the  hand,^  never  taking  it  too  strong.  I  have 
much  insisted  on  this  method,  which  I  think  must  give  to  Prof. 
Horsley,  if  he  will  really  repeat  my  experiments,  the  same 
result  as  I  have  obtained  in  my  own  numerous  experiments. 

And  this  result  is  not,  as  Prof.  Horsley  supposes  that  I 
"  would  have  him  to  believe,"  that  the  so-called  motor  centre 
becomes  unexcitable,  which  are  in  strict  reflex  relation  with 
the  muscular  groups,  separated  from  the  "  centre  "  by  the 
resection  of  the  posterior  columns.  It  is  quite  in  harmony 
with  my  results,  that  after  the  division  of  the  posterior  columns 
within  the  fourth  vertebra,  he  should  still  meet  with  what  he 
calls  flickerings  in  the  trapezius,  and  even  in  the  face,  pro- 
duced by  excitation  of  these  pretended  centres. 

But  Prof.  Horsley  believes  that  no  excitability  is  lost,  but 
that  his  "  centre  "  can  no  longer  transmit  its  excitation,  because 
a  degeneration  of  the  pyramidal,  or,  as  he  says,  motor  tracts, 
puts  a  block  against  the  peripheral  extension  of  the  innerva- 
tion.    Let  us  now  examine  this  opinion. 

•  Pfliiger's  *  Archiv,'  xxx.  p.  257  et  seq. 

^  I  must  add,  that  during  the  last  few  weeks  I  have  found  a  method  of  using  a 
modification  of  the  Clarke  magneto-electric  machine  with  mechanical  interrup- 
tion, which  can  be  used  for  experiments  on  the  brain,  without  exposing  us  to 
errors  produced  by  derivation  of  the  current. 
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Can  the  Pi/ramidal  Tract  of  the  Lateral  Columns  he  regarded  as 

Motor  ? 

When  Prof.  Horsley  first  published  his  objections  against 
my  experiments  and  claimed  them  to  be  produced  by  a  lesion 
of  the  motor  tract,  I  did  not  understand  what  he  meant  by  this 
expression  of  "  motor  tract,"  and  with  its  unintentional  lesion. 
The  microscopical  examination  of  transverse  sections  of  my 
spinal  cords,  showed  no  accidental  degeneration.  That  I  made 
this  examination  long  before  Prof.  Horsley  could  draw  my  at- 
tention to  it,  is  proved  by  what  I  said  in  Pfliiger's  '  Archiv,' 
1883,  p.  264,  where  I  concluded  that  the  operation  on  the  pos- 
terior columns  did  not  produce  a  degeneration,  neither  total 
nor  partial,  of  the  pyramidal  tract.  But  I  must  add  here,  that 
only  a  small  part  of  the  posterior  grey  horns  was  filled  with 
white  corpuscles,  the  nerve  fibres  being  intact ;  and  there  was 
not  even  in  these  horns  any  trace  of  descending  or  ascending 
degeneration. 

But  why  did  I  not  understand  the  meaning  of  Prof.  Horsley  ? 
I  believe  I  have  established,  in  my  book  of  1858  (and  in  the 
previous  communication  published  by  the  Natural  Society  of 
Berne  and  the  Institute  of  Paris),  the  first  lines  of  an  experi- 
mental physiology  of  the  spinal  cord.  My  researches  have 
held  their  ground  against  many  contrary  results,  which  since 
that  time  have  been  announced,  soon  to  disappear.  So  1  was 
accustomed  to  my  own  terminology,  and  I  did  not  acknowledge 
the  existence  of  a  special  motor  tract.  In  Prof.  Horsley's  last 
paper  I  find  the  explanation  of  his  meaning,  and  it  is  on  this 
occasion  that  he  sets  forth  his  discovery  of  the  influence  of 
pressure  on  the  motor,  or  more  properly  hinesodic,  elements  of 
the  spinal  cord  we  have  already  spoken  of  He  had,  by  his 
method  of  operating,  produced  a  more  or  less  extended  dege- 
neration of  the  undivided,  but  compressed,  lateral  tract,  and  he 
erroneously  supposes  that  I  must  have  done  the  same,  and 
that  this  assumed  degeneration  of  the  pyramidal  tract  of  the 
lateral  columns  can,  or  as  he  thinks  must,  cause  an  interruption 
of  the  transmission  of  movement  from  the  brain  to  the  limbs. 

The  degeneration  he  produces  enters  into  the  category  of 
what  the  French  school  has  hitherto  called  a  sclerosis.     But  I 
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have  proved  long  ago  that  several  forms  of  this  so-called 
sclerosis  do  Dot  destroy  the  cylinder-axis  in  the  nerve-fibres, 
but  are  an  expression  of  what  I  have  called  an  Atelectasis  of  the 
nervous  tracts.^  Westphal's  criticism  of  my  view  could  not 
shake,  but  rather  confirmed  it,  leading  me  to  new  confirmatory 
researches.  In  my  i)aper  on  Atelectasis  (1880),  I  arrived  at 
the  conclusion  that,  in  many  cases,  the  so-called  sclerosis 
cannot  interrupt  the  transmission  of  nervous  influence — a 
conclusion  which  I  applied  at  that  period  to  the  cases  of 
posterior  sclerosis  described  by  Friedreich,  Gowers,  Pick,  and 
others,  where  the  sensibility  was  not  at  all,  or  scarcely,  disturbed. 
Last  year  a  new  confirmation  of  my  views  arose  from  the 
discovery  made  in  Paris,  that  a  certain  number  of  cases  of 
sclerosis  of  the  pyramidal  tract  presents  no  secondary  des- 
cending degeneration.  But  a  true  block  in  the  transmission, 
a  transversal  interruption,  is  always  followed  by  descending 
degeneration  of  the  pyramidal  tract.  Hence  these  cases  of 
sclerosis  do  not  produce  a  block.  And  this  conclusion  has 
been  reached  even  by  some  neurologists,  who  formerly  were 
my  adversaries  on  the  question  of  Atelectasis. 

Degeneration  of  the  pyramidal  tracts  is  not  produced  in  the 
experiments  made  according  to  my  old  method.  I  may 
regard  as  non-existing  some  experiments  which  I  made  after 
another  method,  with  the  "  microtome "  of  Strauss-Durck- 
heim,^  in  which  the  lateral  tract  was  really  injured. 

But  I  can  prove  that  this  degeneration  of  inflammation  of 
the  pyramidal  tract,  even  if  we  suppose  with  Prof.  Horsley, 
and  on  the  evidence  of  microscopical  examination,  that  it  has 
been  produced  in  all  my  experiments  on  the  posterior  columns, 
cannot  he  made  responsible  for  the  partial  excitahility  I  found  in 
the  so-called  motor  centres  of  the  cortex. 

Prof.  Horsley  remarks,  p.  47  of  his  paper,  that  "English 
neurologists,  at  any  rate,  will  be  interested  to  learn  {vide 
*  Lancet,'  20th  February,  1866)  that  Prof.  Schiff  is  about 
to  combat  the  general  opinion,  that  the  crossed  lateral  tract  is 
motor."     They  will  be  still  more  interested  to  learn  that  I  am 

'  See  my  paper  on  "  Atelectasis  Medullse  Spinalis  "  in  Pfliiger's  'Archiv,'  xxi. 
p.  238,  and  also  the  criticism  of  Westphal  in  his  'Archiv.' 

-  See  his  '  Traite  d' Anatomic  comparative ; '  Paris,  1842,  tome  i.  planche  iv. 
fiff.  59. 
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not  about  to  combat,  but  I  have  combated  for  a  long  time  this 
general  opinion  (in  the  case  of  dogs  and  cats),  by  a  series  of 
very  clear  and  non-equivocal  experiments. 

My  old  opinion,  resulting  from  a  large  number  of  experi- 
ments, that  the  lateral  column  does  not  contain  fibres  the 
section  of  which  produces  motor  paralysis — an  opinion  which 
has  since  been  fully  confirmed  by  other  experiments — may 
have  been  regarded  as  insufficient,  as  having  been  formed  in 
a  period  (1850-58)  in  which  no  special  attention  has  been 
paid  to  some  special  reflexes,  which  are  distinguished  as 
voluntary  and  unintentional,  from  these  movements  which 
depend  upon  a  general  and  pre-reformed  mechanism. 

Pfltiger's  '  Archiv,'  vol.  xxx.  (1883,  pp.  243-248)  contains  a 
series  of  experiments  with  complete  section  of  the  pyramidal 
and  partial  section  of  the  cerebellar  tract  (on  one  side),  which 
prove  that  not  only  the  general  movements,  but  even  the 
intentional  ones  (such  as  a  dog  giving  the  paw,  holding  the 
bone  with  both  anterior  legs,  a  cat  climbing  and  catching 
objects  with  the  limb  on  the  operated  side)  are  preserved, 
though  there  was  not  only  interruption,  but  also  a  complete 
descending  degeneration  of  Horsley's  so-called  motor  tract. 
The  degeneration,  though  it  did  not  extend  down  to  the 
origin  of  the  roots  of  the  sciatic  nerve,  but  stopped  somewhat 
higher,  was  more  complete  than  that  generally  visible  after  the 
extirpation  of  the  excitable  area  of  the  brain.  These  de- 
generations, and  their  differences  in  extent  after  injury  of  the 
brain  or  transverse  section  of  the  pyramidal  tract  of  the  spinal 
marrow,  have  been  studied  in  the  same  animals  by  Prof. 
Lowenthal.^ 

Within  the  last  few  months  these  facts  have  been  inde- 
pendently confirmed  by  Herzen  and  Lowenthal  in  a  young  cat, 
in  which  they  had  cut  the  pyramidal  tract  of  the  lateral 
column.  This  column  showed  very  extensive  degeneration.^ 
Herzen  has  very  well  described  the  voluntary  movements, 
though  the  cat  was  not  kept  alive  long  enough  to  allow  them 
to   be   fully  re-established  with  reference  to   their   strength, 

'  See  his  communication  in  Pfliiger's  '  Archiv,'  xxsi.  p.  350,  with  the  accom- 
panying Table  IV. 

"  See  '  Archives  de  Physiologie,'  April  1886,  p.  20,  and  the  plates. 
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Though  the  full  energy  was  still  wanting,  it  is  clear  that  the 
movements  were  all  present. 

We  cannot  suppose  that,  in  these  animals,  the  preserved 
direct  pyramidal  tract  in  the  anterior  columns  has  in  some 
degree  compensated  for  the  destruction  of  the  lateral  crossed 
tract,  because  we  know  now  that,  at  least  in  dogs  and  cats, 
there  is  nothing  of  the  nature  of  a  direct  pyramidal  tract. 

The  experiments  of  mine  I  have  just  mentioned  are  not 
decisive.  At  the  period  I  made  them  I  was  using  the  micro- 
tome of  Strauss,^  which  must  be  introduced  by  stretching, 
and  so  I  produced  indeed  extensive  lateral  compressions  and 
degenerations  outside  and  below  the  divided  parts.  Micro- 
scopical examination  of  the  hardened  marrow^  revealed  after- 
wards that  these  errors  were  due  to  the  same  conditions,  which 
Prof.  Horsley  wrongly  supposes  complicated  my  sections  of 
the  posterior  columns.  And  so  I  produced  some  symptoms, 
which  at  that  time  I  attributed  to  the  absence  of  the  trans- 
mission in  the  pyramidal  tract,  but  which  really  depend  upon 
a  concomitant  alteration  of  the  posterior  columns,  which  has 
been  found  later  in  the  hardened  parts.  But  even  before  the 
microscopical  examination  I  expressed  my  surprise  {I.  c,  p.  243) 
that  what  I  took  for  the  effect  of  section  of  the  pyramidal 
tracts,  resembled  so  much  the  symptoms  of  resection  of  the 
posterior  columns,  and  that  an  intentional  transversal  section  of 
the  pyramidal  and  the  posterior  columns  made  together,  and 
simultaneously,  produces  no  other  effect  than  section  of  the 
posterior  column  alone. 

So  I  committed  at  that  time  the  error  recently  imputed 
to  me  by  Prof.  Horsley,  but  quite  in  an  inverse  sense ;  I 
attributed  too  much  to  the  pyramidal  tracts,  the  section  of 
which,  as  we  know  by  later  and  more  correct  experiments, 
produces  no  visible  symptoms,  not  visible  at  least  with  our 
methods  of  research. 

But  even  in  the  former  vicious  experiments  all  the  move- 
ments were  present ;  voluntary,  isolated  movements  were  not 
wanting,  though  they  were  modified  by  insensibility,  and  so 

'  See  Pfluger's  '  Archiv,'  I.  c.  p.  241. 

2  See  Lowenthal,  '  Des  Dege'nerations  sccondaires  de  la  Moelle  Epiuiere.' 
Tliesc ;  Gentve,  1885. 
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true  to  the  principle  und  the  metliod  indicated  in  my  text- 
book of  1885,  p.  231.  I  can  give  credit  even  to  those  former 
experiments  establishing  that  a  comjyiete  degeneration  of  the 
pjramidal  tract,  and  of  all  the  posterior  half  of  the  lateral  column, 
does  not  produce  in  our  animals  loss  or  diminution,  either  in  the 
voluntary  and  isolated,  or  in  the  general  movements  of  the  parts 
behind  the  section  and  behind  the  beginning  of  the  degeneration. 

There  was  still  one  question  open,  and  it  is  for  this  purpose 
that  I  began  two  years  ago  a  new  series  of  experiments, 
conducted  according  to  my  old  trustworthy  method.  Does 
excitation  of  the  excitable  area  of  the  brain,  opposite  to  a 
complete  degeneration  of  the  pyramidal  tract,  still  produce 
movements  of  the  limbs  of  the  degenerated  side  ?  Some 
weeks  or  some  months  after  the  section  of  the  posterior  part 
of  the  lateral  column  (pyramidal  tracts)  of  one  side,  I  began 
the  experiment  by  exciting  the  brain  with  a  battery  current, 
and  in  some  cases  a  single  induction  shock.  The  (reflex) 
movements  in  the  limb,  which  are  normally  seen  by  stimula- 
tion of  the  excitable  area,  were  present  by  excitation  on  loth 
sides  of  the  brain.  The  section  of  the  pyramidal  tract  did  not 
hinder  or  enfeeble  the  effect  observed  in  the  experiments  of 
Hitzig  and  Fritsch.  The  experiments  of  Ferrier  (with  quickly 
interrupted  induction  currents)  probably  do  not  fail  in  these 
cases ;  but  if  I  had  excited  the  brain  immediately  after  having 
cut  the  pyramidal  tract,  the  stimulation  would  have  remained 
without  result.  It  is  essential  to  let  the  traumatic  irritation 
pass  off  before  testing. 

When  in  a  dog  or  a  cat,  in  which  one  pyramidal  tract  has 
been  divided  and  has  long  been  degenerated  (from  the  cervical 
region  downwards),  we  make  a  deep  and  extensive  extirpation 
of  the  so-called  "  motor-centres  "  of  the  opposite  side,  we  can 
before  traumatic  equilibrium  is  reached,  i.  e.  in  the  first  weeks, 
observe  all  the  symptoms  which  have  been  regarded  as  proving 
the  absence  of  intentional  movements  on  the  side  opposite  to 
the  operation,  and  the  characteristic  anaesthesia  is  present  and 
maintains  itself  indefinitely.  Hence  all  these  symptoms 
produced  after  the  second  operation  cannot  be  dependent  upon 
the  existence  of  the  pyramidal  tract,  in  which  our  previous 
operation  had  caused  to  degenerate. 

VOL.    IX.  X 
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It  is  evident  that  the  suppositions  of  Prof.  Horsley,  and  his 
mode  of  viewing  my  experiments  on  the  posterior  columns, 
are  quite  erroneous.  They  cannot  be  admitted,  even  if  it 
were  true  that  I  had  compressed  what  he  calls  the  motor  tract. 
And  they  must  be  rejected  a  fortiori,  because  I  had  not  com- 
pressed this  tract. 

The  crossed  pyramidal  tract  finds  its  nutritive  centre  in  the 
neighbourhood  or  within  the  excitable  area,  but  there  is  no 
known  functional  relation  between  this  area  and  the  lateral 
columns  of  the  spinal  cord. 

When  in  1853,  after  Waller's  and  my  own  experiments,  I 
first  proposed  and  defended  the  difference  between  the 
nutritive  and  the  functional  centres,  there  was  among 
anatomists  and  physiologists  much  discussion  and  contention 
about  this  subject.  Here  we  find  another  and  a  very  striking 
example  of  this  difference.  This  example  mnst  hold  good,  at 
least  till  we  know  something  of  the  functions  of  these 
pyramidal  tracts.  It  seems,  after  an  observation  of  Beck,  that 
they  can  be  cut  even  in  man  without  the  loss  of  voluntary 
movement. 

One  of  my  pupils,  Mr.  Schopen,  is  now  about  to  publish 
some  observations  of  injury  of  the  anterior  part  of  the  brain  on 
one  side  accompanied  by  ansesthesia  (for  tactile  excitations). 
In  one  of  these  cases  (and  in  two  similar  I  observed  some 
years  ago)  the  secondary  degeneration  was  wanting  in  the 
pyramidal  tracts.  In  two  other  cases  there  was  degeneration 
of  equal  extension  and  intensity  in  the  two  crossed  pyramidal 
tracts,^  that  is,  on  both  sides,  and  notwithstanding  anaesthesia 
and  its  allied  symptoms  were  present  only  on  the  side  opposite 
to  the  cerebral  injury.  The  extirpation  in  these  cases  was 
not  in  the  posterior  limb  of  the  sigmoid  gyrus,  but  between 
the  sulcus  cruciatus  and  the  frontal  (supra-orbital)  lobe. 
Without  entering  here  into  particulars,  it  is  evident  that  such 
cases  offer  new  proofs,  that  the  functional  and  the  nutritive 
disturbances  are  independent  one  of  the  other. 

'  The  extension  of  the  degenerations  and  the  number  of  preserve!  nerve- 
fibres  have  been  determined  witli  the  polarising  apparatus.  Two  determinations 
were  made  for  each  section,  one  simply  witl)  crossed  Nicol's  prisms  and  one  with 
the  aid  of  a  seleuite  film. 


AND   ITS   DELATIONS   TO   THE    SPTNAL   CIOIll).         307 

Functions  of  the  Posterior  Columns. 

The  preceding  exposition  shows,  that  the  opinion  of  Prof. 
Horsley  is  not  admissible,  when  he  says  that  all  we  have 
hitherto  attributed  to  the  posterior  columns  may  be  due  to  a 
concomitant  lesion  of  the  lateral  columns.  He  states,  that  in 
the  cases  of  section  of  the  posterior  columns  in  which  only  a 
very  slight  lesion  was  found  in  the  lateral,  he  could  not  verify 
the  tactile  insensibility  found  by  me,  and  he  did  not  investigate 
the  insensibility  for  cold  found  by  Herzen.  That  he  could 
not  verify  the  loss  of  tactile  sensibility  in  all  cases  may 
depend  either  on  the  same  causes  which  hindered  Ferrier — to 
whom  Prof.  Horsley  refers — from  finding  the  insensibility 
after  an  injury  of  the  excitable  area  of  the  brain,  or  it  may 
depend  on  the  method  of  dividing  the  columns.  This  division, 
as  I  have  still  to  show,  was  imperfect  in  the  beginning  of  his 
observations,  and  very  slowly  spread  by  traumatic  inflamma- 
tion to  a  perfect  destruction  of  the  column.  If  it  is  so,  an 
examination  during  the  first,  the  second,  even  the  third  day, 
might  have  given  him  an  imperfect  result. 

It  is  probable  that  if  Prof.  Horsley  had  examined  the  dogs 
of  this  series  as  we  examine  the  animals  after  decortication  of 
the  excitable  area  of  the  brain,  he  would  have  convinced  him- 
self that  all  local  disturbances  after  these  two  operations  are 
absolutely  the  same.  I  say  local  disturbances,  and  I  should 
have  added  persistent,  because  the  first  traumatic  disturbances 
are  somewhat  different.  Besides,  the  brain  is  in  relation  with 
the  entire  half  of  the  body  (though  I  have  hitherto  been 
unable  to  produce  a  cerebral  insensibility  of  the  inner  surface 
of  the  ear).  The  posterior  column  acts  only  on  the  parts  below 
the  operation. 

Instead  of  this,  Prof.  Horsley  contents  himself  with  three 
methods  of  examination,  which  are  very  fallacious.  Fallacious 
in  the  sense  that  their  application  leads  into  error,  when  they 
are  not  exactly  limited  and  graduated  as  to  act  only  on 
tactile  sensibility  and  not  on  the  other  sensibilities.  It  is  so, 
for  instance,  with  reference  to  the  "clip"  Prof.  Horsley 
mentions  {I.e.,  p.  49).  It  is  true  that  very  often  I  make  use  of 
a   clip,  as  Goltz  did  before  me,  but  I  employ  it  rather  for 

X  2 
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demonstration  tlian  for  researches.  I  have  tliree  pairs  of 
clips  of  different  strength  and  resistance.  First,  the  strongest 
is  applied  successively  on  both  sides  of  the  body.  Generally 
sensation  is  indicated  on  both  sides.  But  I  am  not  yet 
warranted  thereby  to  conclude,  that  tactile  sensibility  equally 
exists  on  both  sides,  because  the  clip  may  act  by  pressure.  I 
take  a  weaker  one,  and  often  a  weaker  still,  and  so  1  become 
enabled  to  conclude,  that  there  exists  a  certain  degree  of 
contact  well  perceived  on  one  side  and  not  on  the  other  side  of 
the  body. 

The  same  precaution  must  be  applied,  in  a  still  higher 
degree,  when  you  touch  the  skin  with  a  needle,  or  when  you 
allow  an  object  to  fall  on  a  sensitive  surface,  even  when  this 
object  is  simple  water  (see  I.  c,  p.  49).  So  it  is  evident 
that  the  mere  enumeration  of  the  three  methods  of  testing 
used  by  Prof.  Horsley  do  not  warrant  the  exactness  of  his 
result. 

These  methods  are  not  sufficient  for  making  me  believe, 
that  Prof.  Horsley  has  found  three  exceptions  to  a  general 
rule,  which  have  held  good  till  now  for  many  years,  in  very 
numerous  experiments,  without  a  single  exception,  and  which 
has  been  confirmed  in  many  species  of  mammals. 

The  ascending  degeneration  after  resection  of  the  posterior 
columns  must  go  in  some  manner  as  far  as  the  cortex,  but  I 
never  pretended,  as  Prof.  Horsley  would  have  his  readers 
believe,  that  it  goes  as  far  as  the  ganglion  cells  producing 
some  visible  alteration  of  these  parts.  I  can  add,  after 
Lowenthal's  examination  of  the  brain  of  some  of  my  dogs, 
that  the  visible  degeneration  does  not  reach  beyond  the 
pons  Varolii,  but  it  can  be  partly  followed  as  far  as  the  cere- 
bellum. 

If  I  have  several  times  insisted  on  the  fact,  that  I  make  not 
a  section,  but  a  resection  of  a  piece  of  the  posterior  columns,  I 
do  not  imply  that  this  difference  is  of  any  importance  for  the 
result,  but  the  diiference  is  capital  for  the  method.  We  can 
never  make  a  complete  section,  and  be  sure  of  sparing  the 
neighbouring  parts ;  nay,  we  may  be  certain  of  damaging 
them. 
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Hoiv  Professor  Horsleys  Results  ivere  obtained. 

If  it  is  allowable  to  put  forth  any  such  supposition,  I  think 
that  these  results  are  due  in  part  to  the  method  of  operating, 
and  partly  to  the  mode  of  the  excitation.  Prof.  Horsley 
makes  {I.  c,  p.  48)  in  a  posterior  column  a  small  punctured 
incision,  with  a  sharp-pointed  tenotomy  knife.  It  can  scarcely 
be  supposed  that  there  exists  a  form  of  tenotomy  knife  which, 
with  a  simple  puncture,  divides  all  the  posterior  column,  and 
nothing  but  this  column.  And  though  Horsley's  figures 
generally  show  the  lesion  to  be  very  exactly  limited  to  the 
column,  after  their  inspection  I  must  assume  that  he  made  a 
puncture  which  did  divide  only  a  part,  a  stratum  of  the 
column,  and  that  the  rest  was  compressed  and  did  disaj^pear 
successively  during  the  five  days  the  animal  was  living.  So  a 
large  part  of  the  column  found  damaged  at  death  may  have 
been  destroyed  only  three,  or  even  two  days  previously.  My 
experiments^  have  proved  that  one  or  two  days  after  the 
resection  of  the  posterior  columns  the  brain  remains  excitable. 
In  a  more  recent  experiment,  which  will  be  communicated  by 
Schopen,  it  remained  still  excitable  four  days  after  the  resec- 
tion of  one  posterior  column.  It  must  be  partially  excitable 
when  a  part  of  the  posterior  column  has  been  divided  only  for 
two  or  three  days.^  So  the  imperfect  movements  perceived 
by  Horsley  after  his  excitation  of  the  brain  can  be  understood. 

So  we  can  understand  how  the  fissure  of  the  wound  contained 
debris  of  nerve-fibres  which  are  not  present  in  a  sharp,  well-cut 
wound.  The  sides  of  the  wound-cavity,  says  Prof.  Horsley, 
"  although  so  extremely  small,  showed  clearly  that  there  was 
some  degree  of  tension  in  it."  This  can  be  understood  to 
mean,  that  the  walls  of  the  fissure  showed  some  irregularity. 
This  must  be  so,  even  in  the  cases  when  an  incomplete  fissure 
increases  by  parietal  inflammation.  Had  Prof.  Horsley  kept 
his  dogs  some  days  more,  his  results  probably  would  have  been 
more  complete. 

I  have  already  spoken  of  the  method  of  excitation.     The 

*  See  Pfliiger's  'Archiv,'  vol.  xxx.  p.  260. 

-  See  the  experiment  of  Herzeii  and  Ltiweuthal  ou  a  cat.  ■  Archives  de  Phy- 
siologic,' April  1886. 
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use  of  induction  currents  has  produced  so  many  errors  in  the 
physiology  of  the  brain,  and  more  than  elsewhere  in  the  hands 
of  English  physiologists,  that  it  is  high  time  to  give  up  the 
use  of  the  induction  coil  and  to  return  to  the  galvanic  battery 
with  a  rheocord,  which  allows  us  to  regulate  the  necessary 
variations  in  the  strength,  and  in  the  duration  of  the  current. 

In  writing  the  foregoing  pages,  it  has  been  my  aim  to  present 
the  English  reader  with  a  sketch  of  the  actual  position  of  the 
question,  and  to  give  him  some  indications  which  he  will  seek 
.  in  vain  in  the  annual  reports  on  the  progress  of  physiology.  I 
must  return  my  best  thanks  to  Professor  Horsley  for  his  zeal, 
and  the  interest  he  has  shown  with  reference  to  our  recent 
researches.  I  hope  that  this  paper  will  engage  him  to  under- 
take, on  a  new  basis,  a  fresh  series  of  experimental  researches, 
on  a  subject  which  fully  deserves  the  attention  of  English 
physiologists  and  neurologists. 


A  FUETHER  AND  FINAL  CRITICISM  OF  PROF. 
SCHIFF'S  EXPERIMENTAL  DEMONSTRATION  OF 
THE  RELATION  WHICH  HE  BELIEVES  TO  EXIST 
BETWEEN  THE  POSTERIOR  COLUMNS  OF  THE 
SPINAL  CORD  AND  THE  EXCITABLE  AREA 
OF  THE  CORTEX. 

(An  Answer  to  Prof.  Schiff's  "  Beiylij  "  in  this  issue.) 

BY  VICTOR  HORSLEY,  B.S.,  F.R.S., 

Surgeon  to  the  National  Hospital  for  Paralysis  and  Epilepsy,  Qiieen^s  Square ; 
Assistant-Surgeon  to  University  College  Hospital;  and  Brown  Professor  of 
Pathology  to  the  University  of  London,  &c. 

In  '  Brain,'  April  1886, 1  published  a  paper  descriptive  of  seven 
experiments  I  had  performed,  to  test  the  value  of  an  observa- 
tion by  Prof.  Schiif,  which  was  considered  by  that  author  to 
wholly  negative  the  view,  that  the  excitable  area  of  the  cortex 
could  be  considered  to  be  motor  in  function. 

In  criticism  of  my  paper,  and  in  answer  to  my  statements, 
Prof  Schiff  wrote  the  "  Reply  "  which  precedes  this  paper.  I 
feel  therefore  bound  to  again  draw  attention  to  my  repetition 
of  his  experiments,  and  the  more  so  since,  in  his  "  Reply," 
he  has  made  certain  definite  charges  against  me.  In  my  paper 
I  made  a  brief  criticism  of  Prof.  Schiff's  general  views,  in 
order  to  make  clear  tlie  purport  of  his  experiment  which  I 
repeated.  I  then  described  my  work  in  full  detail,  showing 
that  I  obtained  Prof.  Schiff's  result  perfectly  in  some  instances, 
but  not  in  others. 

Finally,  I  showed  that  this  discrepancy  was  due  to  the  fact, 
that  Prof.  Schiff's  positive  result  occurred  in  consequence  of 
an  experimental  accident,  and  that  therefore  his  deductions 
from  the  same  were  unsound. 

To  this  criticism  Prof  Schiff  has  returned  the  somewhat 
elaborate  answer  which  precedes  this  paper.  In  attempting  to 
meet  my  criticism  of  his  experiment,  he  makes  some  very 


312      SClllFF  ON  POSTERIOE  COLUMNS  OF  SPINAL  COIID 

definite  statements,  of  which,  however  unwillingly,  1  am 
compelled  to  take  notice,  and  that  in  very  full  detail.  Prof. 
Schiff's  charges  against  me  may  be  conveniently  grouped 
under  three  headings. 

I.  Criticism  of  his  views  of  the  function  of  the  excitable 
area  of  the  cortex. 

II.  His  experimental  method. 

III.  English  methods  of  experimentation  on  the  central 
nervous  system. 

As  Prof.  Schiff  s  "  Reply  "  is  rather  diffuse,  I  am  compelled 
to  answer  him,  at  the  risk  of  incompleteness,  by  the  tedious 
method  of  collecting  together  all  his  objections  under  the 
above  headings,  and  disposing  of  them  one  by  one.  And 
though  I  shall  show  that  these  objections,  as  such,  have  not 
really  the  force  which  Prof.  Schiff's  dialectical  skill  appears 
to  give  them,  and  that  it  is  therefore  unprofitable  to  discuss 
them  further,  I  think  in  the  interest  of  neurology,  and 
especially  English  neurology,  that  it  is  highly  advisable  such 
statements  as  these  of  Prof.  Schiff  should  be  most  thoroughly 
examined ;  for  although  controversy  is  not  the  best,  and 
certainly  not  the  most  pleasant  method  of  arriving  at  truth, 
still  there  can  be  no  doubt  that,  by  its  means,  facts  and 
theories  are  dragged  out  into  the  light,  and  are  thus  either 
rescued  from  obscurity,  to  the  great  profit  of  science,  or  else 
justly  condemned  to  oblivion. 

In  the  establishment  of  a  new  science  on  the  sound  basis  of 
truth,  the  free  cosmopolitan  interchange  of  facts  and  vieus  is 
of  the  highest  importance.  Especially  is  this  the  case  with  the 
science  of  Cerebral  Physiology,  which,  practically  speaking,  is 
not  much  more  than  a  decade  old ;  therefore,  although  we 
may  differ  from  Prof.  Schiff  in  our  estimate  of  the  value  of  the 
facts  on  which  he  bases  his  views,  still,  it  seems  to  me,  we  are 
under  a  considerable  obligation  to  him  for  having  presented 
the  question,  with  indefatigable  energy,  to  us  in  a  different 
light. 

As  neither  have  I  the  time  to  devote  to  discussion  of  the 
o-eneral  ideas  prevailing  on  the  subject  of  cerebral  physiology, 
uor  is  this  the  opportunity  for  doing  so,  I  shall  proceed 
to  examine    the    objections    contained    in    his    "  Reply,"    as 
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exhaustively  as  I  possibly  can  in  this  paper,  since  I  shall  be 
unable,  for  the  reasons  just  stated,  to  discuss  the  matter 
further. 

I. — Prof.  Schiff's  objection  to  my  criticism  of  his  views. 

Prof.  Schiff  says  that  I  should  not  have  contented  myself 
with  criticising  merely  his  opinions  as  set  forth  by  Dr.  Hug- 
gard,  but  that  I  ought  to  have  reviewed  the  whole  of  his  own 
previous  papers  on  the  subject.  Indeed,  he  seems  to  consider 
that  I  have  in  consequence  misunderstood  and  misrepresented 
him.  Whether  I  have  misrepresented  him  or  not,  can  only 
be  determined  by  a  comparison  of  what  he  has  written  in 
Pfliiger's  '  Archiv '  (Band  xxx.)  and  elsewhere,  with  the  fol- 
lowing excerpt  from  my  paper,  which  states  what  I  understand 
to  embody  his  view. 

"C.  Prof.  Schift's  View.— Prof.  Schiff  states  that  he  has 
traced  (physiologically)  the  afferent  fibres  (of  the  posterior 
column  of  the  cord)  directly  to  the  excitable  portion  of  the 
cortex,  which  he  therefore  regards  as  being  the  ^  sensory 
perceptive  centre  for  tactile  sensibility.  From  this  sensory 
perceptive  area  he  believes  that  fibres  go  down  to  the  motor 
centres,  which  are  situated  he  knows  not  where."^ 

Since  this  is  nothing  more  than  a  comprehensive  statement, 
in  words,  of  the  opinions  expressed  in  his  paper  in  Pfliiger's 
'Archiv,'  Bd.  xxx.,  I  feel  the  charges  of  being  ignorant  of, 
and  of  ignoring,  his  previous  writings  to  be  as  much  without 
justification  as  they  are  paradoxical. 

If  my  reading  of  the  same  was  wrong.  Prof.  Schiff  should 
have  directly  met  my  statement  with  a  counter-statement,  which 
I  cannot  find  that  he  has  anywhere  done  in  his  "  Reply." 

1  shall  therefore,  in  the  absence  of  any  correction  by  him, 
continue  to  consider  that  what  I  have  said  is  a  faithful 
exposition  of  his  views. 

DiGEESSION. 

After  preferring  the  above  charge  against  me  in  the  first  page 
of  his  "  Reply  "  (repeated  at  intervals  farther  on),  he  devotes 

•  I  should  perhaps  have  said,  part  of  the  sensory  perceptive  centre,  for  it  is 
difficult  to  make  out  from  his  Schema,  figured  on  p.  267,  I.e.,  that  he  really  thinks 
the  cortex  cerebri  to  have  any  function  at  all. 

2  '  Bkain,'  April  1886,  p.  43. 
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nearly  half  of  his  remaining  space  to  reasserting  the  vvorth  of 
his  experiments  on  extirpation  of  the  motor  cortex  in  dogs, 
and  to  restating  his  deductions  therefrom. 

Now  in  my  paper/  I  particularly  state  that,  for  reasons 
then  given,  J  would  not  discuss  this  experiment,  and  I  only 
alluded  to  it,  as  I  before  explained,  in  order  to  make  the  object 
of  my  communication  clear,  viz.  the  criticism  of  Prof.  Schiffs 
method  of  investigating  the  relation  between  the  posterior 
columns  of  the  spinal  cord  to  the  excitable  area.  Neither 
do  I  intend  to  discuss  now  this  enormously  wide  subject  of 
the  representation  of  sensation  (tactile,  motor,  &c.)  in  the 
excitable  cortex,  since  I  consider  that  the  question  is  entirely 
an  open  one,  and  I  am  therefore  unprepared  either  to  deny 
or  acknowledge  the  validity  of  Prof.  Schifif's  views  on  this 
point. 

Moreover,  it  is  not  germane  to  the  matter  in  dispute, 
viz.  Prof.  Schiff' s  method  of  experiment  on  the  sj)inal  cord. 

In  justice  to  myself,  however,  I  cannot  pass  unnoticed  a 
passage  in  Prof.  Schiff's  "  Reply  "  by  which  he  apparently  seeks 
to  avoid  the  responsibility  of  his  whole  theory  relating  to 
sensory  paths  and  the  cortex.  The  passage  referred  to  is  to 
be  found  on  p.  28,  and  runs  as  follows : — "  The  ascending 
degeneration  after  reaction  of  the  posterior  columns  inust  go  in 
some  manner  as  far  as  the  cortex  f  but  I  never  pretended,  as 
Prof.  Horsley  would  have  his  readers  believe,  that  it  goes  as 
far  as  the  ganglion  cells  producing  some  visible  alteration  of 
these  parts." 

Now  if  the  latter  half  of  this  sentence  means  anything  at  all, 
it  says  that  some  wonderful,  and  certainly  never  before  heard 
of,  disappearance  of  excitability  in  the  ganglion  corpuscles  of 
the  excitable  area  of  the  cortex  follows  ascending  degeneration 
of  the  posterior  columns.  Although  the  said  degeneration  is 
supposed  never  to  reach  the  corpuscles  themselves,  never- 
theless it  is  at  the  same  time  supposed  to  "  go  in  some 
manner  as  far  as  the  cortex."  It  would  be  difficult  to  imagine 
a.  degeneration  getting  to  the  cortex,  except  as  a  degenerative 
process.     But  even  putting  the  most  charitable  interpretation 

'  '  Brain,'  April  1886,  p.  \^. 
^  The  italics  are  mine. — V.  H. 
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on  Prof.  SchifT's  statement,  in  the  interest  of  scicntillc^  fact  I 
must  quote  ag-ain  from  the  paper  he  seems  to  think  I  am  not 
sufficiently  familiar  with,  viz.  Pfluger's  '  Arehiv,'  Bd.  xxx.  On 
p.  259  he  says,  after  describing  the  original  experiment,  my 
objection  to  which,  in  '  Brain,'  April  1886,  has  caused  the 
present  controversy  : — "  Neu  an  der  Sache  ist,  abgesehen  von 
der  durch  sie  gebotenen  schlagenden  Demonstration,  nur,  dass 
die  aufsteigende  Degeneration,  deren  obere  Grenze  man  nicht 
kannte,  bis  zur  Gehirnrinde  hinansteigt.  Dies  soil  auch  bald 
anatomisch  untersucht  werden." 

I  need  hardly  ask  what  statement  can  be  couched  in  more 
definite  terms  than  this,  or  with  more  reliance  upon  the 
experiment  referred  to.  It  perfectly  justified  me  in  stating 
that  Prof.  Schiff  believed  the  degeneration  to  reach  (hinan- 
steigen)  the  cortex ;  but  of  course  I  could  not  know  that  Prof. 
Schiif  would  suddenly  repudiate  in  1886  what  he  wrote  in 
1883.  It  is  an  instructive  comment,  however,  on  the  question, 
that  when  the  "  anatomische  Untersuchung,"  Prof.  Schiff  men- 
tions, was  made  by  Prof.  Lowenthal  (see  p.  13  of  his  "  Reply  "), 
all  the  force  was  taken  out  of  the  above-quoted  ex  cathedra 
statement. 

In  passing  to  the  next  point,  viz.  Prof.  Schiff's  views  of  the 
representation  of  movement,  I  cannot  help  expressing  my 
regret,  that  he  should  require  of  his  readers  to  grant  such 
very  liberal  elasticity  to  the  meaning  of  his  terms,  as  it 
makes  discussion  exceedingly  difficult,  and  indeed  well-nigh 
impossible. 

Intimately  connected,  however,  with  the  real  point  at  issue, 
namely  the  relation  of  the  posterior  columns  of  the  cord  to 
the  excitable  area  of  the  cortex,  is  the  question  of  represen- 
tation of  movement  in  the  excitable  cortex,  and  the  nature 
and  anatomical  position  of  the  paths  of  nerve  impulses  from 
that  portion  of  the  brain  to  the  spinal-cord  centres.  Prof. 
Schiff  has,  in  previous  papers,  dealt  with  this  problem  at 
considerable  length,  and  in  his  "  Reply  "  to  my  criticism  of  his 
experiment  on  the  spinal  cord,  has  reiterated  his  views  in  plain 
language ;  so  that,  if  I  hereafter  prove  some  of  his  state- 
ments to  be  inadequate,  at  1-east  he  cannot  charge  me  with 
not  comprehending  his  meaning. 
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I  must  enter  here  at  length  into  a  consideration  of  Prof. 
Schiff's  views  concerning  the  position  of  motor  centres  and 
paths,  since  it  is  by  clearly  keeping  all  the  facts  in  view  that 
his  attack  on  my  repetitions  of  his  experiments  can  be  im- 
mediately seen  to  be  in  itself  perfectly  contradictory. 

In  the  first  place,  whereas  most  neurologists  will  admit,  that 
Dr.  Terrier's  experiments  have  proved  that  the  representation 
of  various  movements  is  localised  in  certain  portions  of  the 
excitable  area  of  the  cortex.  Prof.  Schiff  places  himself  on 
exactly  the  opposite  side,  by  denying  that  there  is  any 
motor  centre  in  the  cortex  at  all,  and  by  asserting  that,  in  his 
opinion,  no  movement  whatever  is  represented  in  the  cortex  as 
such.  The  cerebral  motor  centres  he  apparently  believes  to  be 
situated  somewhere  in  the  base  of  the  brain.  Further,  Prof. 
Schiff  believes  that  the  fibres  which  make  up  the  direct 
pyramidal  tract,  and  those  theoretical  ones  which  connect  the 
centres  in  the  excitable  cortex  with  his  theoretical  motor 
centres  in  the  base  of  the  brain,  are  not  motor  in  function,  but 
hinesodic. 

With  the  second  theoretical  group  of  fibres  we  have  nothing 
to  do.  Now  with  regard  to  the  pyramidal  tract,  Prof.  Schiff 
denies  that  this  is  a  specially  motor  tract,  but  admits  it  to  be 
hinesodic.  Most  neurologists,  perhaps,  would  not  distinguish 
between  these  terms  motor  and  hinesodic;  but  in  the 
'  Comptes  Eendus,'  1854,  p.  930,  third  line  from  the  top,  he 

says  " et  il  m'a  paru  qu'il  fallait  les  distinguer  des 

fibres  sensitives  par  un  nom  nouveau,  et  je  propose  de  les 
appeler  fibres  esthesodiques  (  68b<i,  path),  et  je  prouverai  plus 
tard  qu'il  y  a,  dans  la  meme  substance,  des  fibres  tres  analogues 
pour  les  mouvements  que  j'appellerai  hitiesodiques.'' 

Whether  he  calls  the  pyramidal  tract  motor  or  kinesodic 
matters  nothing  in  the  present  question,  for  my  simple  conten- 
tion was  that  it  conveyed  efferent  impulses  from  the  "  motor  " 
cortex,  and  consequently  that  a  block  in  it  would  explain  the 
result  of  the  experiment. 

At  any  rate,  it  is  perfectly  clear  that  Prof.  Schiff  refuses  to 
call  the  pyramidal  tract  motor.  What  then,  it  may  be  asked, 
does  he  consider  to  be  its  function,  and  what  is  its  relation  to 
the  excitable  area  of  the  cortex  ?    Fortunately,  he  has  summed 
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up  his  ideas  on  this  subject  in  one  passage  (Pfluger's  '  Archiv,' 
lid.  XXX.,  p.  249,  bottom  line) : 

'*  Die  Hinterstrange  bis  ins  Him  hinein  bilden  die  Legisla- 
tive, die  Tiirck'sclien  Biindel  erwecken  die  Exekutive." 

From  this  it  is  quite  clear  that  he  believes  the  posterior 
columns  carry  impressions  into  the  brain,  and  that  the  pyra- 
midal tract  carries  impulses  from  the  brain  which  sot  the 
muscles  in  action.  But  the  latter  of  these  beliefs  is  exactly 
what  I  have  contended  to  be  the  case ;  and  the  only  difference 
between  myself  and  Prof.  Scliiff  lies  in  the  fact,  that  I  prefer 
to  call  the  pyramidal  tract  motor,  while  he  considers  that  the 
only  term  applicable  under  the  circumstances  is  kinesodie. 

Let  us  now  follow  Prof.  Schiff  a  little  further,  and  seek  from 
his  writings  to  discover  what  he  believes  to  be  ihe  functional 
relation  between  the  motor  cortex  and  the  pyramidal  tract. 
If  we  simply  trust  to  what  I  have  just  quoted  from  Pfliiger's 
'Archiv,'  it  would  seem  superfluous  to  do  more  than  accept  his 
dictum,  that  the  pyramidal  tract  "  erweckt  die  Exekutive,"  if 
he  had  not  in  most  emphatic  language  in  his  "  Reply " 
preceding  this  paper  declared,  that  (p.  25)  "  The  crossed 
pyramidal  tract  finds  its  nutritive  centre  in  the  neighbourhood 
or  within  the  excitable  area,  but  there  is  no  known  functional 
relation  between  this  area  and  the  lateral  columns  of  the 
spinal  cord,"  i.e.  the  pyramidal  tract.  Now  if  there  is  no 
functional  relation,  how  comes  it  to  "erwecken  die  Exekutive"? 
But  a  still  more  pertinent  fact  tending  to  elucidate  this 
contradiction  in  Prof  Schiff's  statements  is  one  of  his  own 
experiments,  upon  which  he  based  the  idea  of  the  pyramidal 
tract  being  executive  to  the  motor  area.  The  experiment  I 
would  refer  to  is  described  as  follows  (Pfluger's  '  Archiv,' 
Bd.  XXX.  pp.  248,  249,  commencing  eight  lines  from  bottom 
of  p.  248) : 

"  Einem  gehorig  atherisirten  Hunde  wurde  z.  B.  die  linhe 
vordere  Hirnoberflache  und  das  oberste  Lendenmark  bloss- 
gelegt.  .  .  .  (unimportant  details)  .  .  Eine  Kette  von  4  Elem. 
kleiner  Leclanche  erweckte  von  der  Gegend  des  Gyrus 
sigmoideus  aus  starke  Zuckung  entweder  in  beiden  Extremi- 
taten  der  rechten  Seite,  oder  weiter  oben  nur  im  Hinterfuss. 
Es  wurdo  auch  eine  Stelle  bestimmt,  die  nur  auf  die  vordere 
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]*]xtromitiit  mid  den  Kopf  wirktc.  Jctzt  wurde  rasch  iiiit  dcm 
Mikrotom  der  rechte  Tiirckscbe  Biindel  (mit  seinen  unvermeid- 
liclion  Begleitcrn)  durchschnitten  ohno  Blutimg.  [Tlie  pyra- 
midal tract  was  tlius  divided  opposite  the  first  lumbar  vertebra.] 
Keine  Ilirnreizung^  mit  4  Elementen  erregte  mehr  Bewegung 
im    recbten  Hinterfuss,  wobl  aber  in  der  vorder  Extremitat, 

11.  s.  w." 

****** 

(Continuation,  p.  249,  line  15  from  bottom.) 

"  Durcbtrennung  der  Biindel  am  obere  Halsmark.  Nacli 
mehreren  Tagen^  Aetberisation,  Blosslegung  des  Gyrus  sigmoi- 
deus  und  seiner  Umgebung.  Vergeblicb  wurde  sogleicb  und 
bei  Nacblass  der  Betiiubung  nach  einem  Hirnfelde  gesiiclit, 
dessen  Eeizuug  selbst  mit  sta];ken  (Ketten-  oder  Induktions-) 
Stromen  Hitzig'scbe  Zuckungen  gegeben  batte.  Selbst  Ein- 
bobren  der  Elektronadeln  blieb  erfolglos. 

"  Endlicb  wurde,  um  den  Verdacbt  einer  moglicben  Wieder- 
berstellung  auszuscbliessen,  die  Hirnreizung  bei  Hunden 
vorgenommen,  denen  scbon  vor  Wocben  der  Biindel  [i.e.  tbe 
pyramidal  tract]  auf  einer  oder  auf  beiden  Seiten  durcbtrennt 
worden.  Der  Erfolg  war  wesentlicb  derselbe  und  audi  bier 
der  Hobe  der  Durcbscbneidung  entsprecbend  verscbieden." 

Now  I  bave  quoted  tbis  experiment  at  full  length  because 
it  expresses  a  fact,  and  not  a  theory ;  a  fact,  too,  upon  which 
the  whole  of  my  criticism  of  Professor  Schiff's  experimental 
investigation  of  the  relation  between  the  posterior  columns  of 
the  cord  and  the  excitable  area  of  the  cortex  depends.  In 
the  first  part  of  the  just-quoted  experiment.  Prof.  Schiff 
demonstrates  irrefragably  that,  if  the  pyramidal  tract  be 
divided,  the  constant  result  is  absolute  blockage  in  the  path 
of  the  nerve-energy  from  the  cortex  to  the  spinal  centres, 
that  energy  being  evoked  by  stimulating  the  cortex.  He  thus 
j)roves  that  the  pyramidal  tract  is  the  path  of  efferent  im- 
pulses from  the  excitable  area.  It  is  therefore  perfectly 
incomprehensible  to  me  bow  he  can  assert,  as  he  has  done 
(p.  25),  in  his  "  Reply "  to  me,  that  there  is  no  functional 
relation  between  the  excitable  area  and  the  pyramidal  tract. 
His  statements  of  1883  and  1886  are  absolutely  contradictory. 

'  The  ifaJics  are  mine. — V.  H. 


AND   THE    EXCITABLE    AREA    OF   THE   CORTEX.       319 

I  prefer  to  believe  the  experimental  fact  of   1883,  and  not 
the  controversial  theory  of  188G. 

Further,  it  is  extraordinary  to  my  mind  that  Prof.  Sehiff, 
in  his  anxiety  to  contest  the  propriety  of  calling  the  pyramidal 
tract  motor,  and  desiring  us  to  adopt  his  expression  kinesodic, 
should  thus  ignore  the  statements  and  experiments  contained 
in  his  original  writings,  to  the  study  of  which  he  so  frequently 
refers  me.  In  his  "  lieply  "  it  will  be  seen  that  ho  elaborates  at 
great  length  the  statement,  that  the  motor  disturbances  (for 
his  sake  we  will  not  call  them  paralyses)  produced  by  section 
of  the  pyramidal  tract  in  the  dog  are  not  permanent ;  while  he 
wholly  ignores  the  well-known  fact,  that  in  the  dog,  fibres  pass 
down  both  sides  of  the  cord  from  each  hemisphere  ;  the  recovery 
of  power,  when  only  one  tract  in  the  cord  is  injured,  being  thus 
easily  explained.  Besides,  we  do  not  know  what  functional 
relation  the  fibres  in  the  rest  of  the  antero-lateral  column  bear 
to  the  "  motor  "  cortex  ;  and  finally,  the  question  whether  the 
effects  of  section  are  permanent  or  not,  has  nothing  to  do 
with  the  point  under  discussion— viz.  whether  the  pyramidal 
tract  conveys  efferent  impulses  or  not. 

As  I  must  now  leave  this  point,  I  trust  it  will  be  remembered 
that  Prof.  Sehiff,  as  I  have  just  shown,  has  himself  demon- 
strated, that  damage  to  the  ptjramidal  tract  forms  an  almost 
ahsolute  UocJc  to  the  passage  of  impulses  from  the  excitable  area  of 
the  cortex  to  the  muscles.  It  will  be  unnecessary  to  review  at 
further  length  Prof.  Schiff's  views  as  to  the  situation  of  motor 
centres  and  paths  in  the  brain  and  spinal  cord,  since  I  have 
qiioted  sufficiently  from  his  writings  to  demonstrate  that  he 
has  proved  the  pyramidal  tract  to  be  "  efferent,"  and  since  he 
has  not  himself  succeeded  in  discovering  the  situation  of  any 
motor  centres  in  the  brain. 

II. — Prof.  Schiff's  objections  to  my  criticism,  and  to  my 
repetition  of  his  experimental  method. 

This  point,  viz.  the  discussion  of  Prof.  Schiff's  experimental 
method  of  demonstrating  the  relation  which  he  believes  to 
exist  between  the  posterior  columns  of  the  spinal  cord  and  the 
opposite  "  motor  "  cortices  respectively,  is  the  source  of  dispu- 
tation between  us.  I  have,  however,  written  the  foregoing 
pages  concerning  Prof.   Schiff's  statements  and  theories  re- 
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garding  liis  view  of  the  cerebral  "  motor "  centres,  since  I 
consider  that,  in  such  an  early  and  critical  stage  as  that  which 
cerebral  physiology  has  arrived  at,  no  pains  should  he  spared 
to  render  perfectly  clear  the  lines  of  thought  which  dictate 
the  interpretation  by  others  of  experimental  phenomena  bearing 
on  this  subject. 

I  have  said  sufficient  to  show  that  Prof.  Schiff  believes 
the  so-called  "  motor "  cortex  to  be  connected  with  the 
spinal  centres  by  means  of  an  efferent  channel  called  the 
pyramidal  tract,  and  further,  that  when  this  is  injured,  it  is 
no  longer  possible  to  obtain  movements  by  stimulating  that 
"motor  "  cortex  to  which  the  injured  pyramidal  tract  serves  as 
a  conductor  of  out-going  impulses.  Reference  to  the  paper 
I  published  in  'BiiAiN,'  April,  1886,  will  show  that  I  there 
demonstrated  that  occasionally,  after  section  of  the  posterior 
columns  of  the  cord,  there  ensued  degeneration  in  the  neigh- 
bouring pyramidal  tract,  close  to  the  seat  of  operation.  Again, 
that  when  the  division  of  the  posterior  column  was  very  exact 
and  the  wound  healed  at  once,  no  degeneration  occurred  in 
the  pyramidal  tract.  In  the  former  series  of  cases,  excita- 
tion of  the  opposite  motor  cortex  was  followed  by  the  negative 
result,  ascribed  by  Prof.  Schiff  to  depression  of  function  in 
that  so-called  motor  area,  due  to  the  ascent  of  the  degenera- 
tion (or  degenerative  influence  ?)  process.  Finally  I  showed 
that  when,  as  in  the  second  series  of  cases,  there  was  no 
block  in  the  pyramidal  tract,  this  negative  result  of  Prof. 
Schiff  did  not  occur.  From  these  facts  Prof.  Schiff  seeks  to 
dissent  in  two  ways :  first,  by  stating  in  fairly  clear  language 
(which  I  shall  presently  quote  in  full)  that  I  have  not 
obtained  his  result ;  and  secondly,  that  my  experimental 
method  bristles  with  errors.  These  contentions  I  shall  now 
rebut. 

Professor  Schiffs  assertion,  that  I  have  not  obtained  his 
result,  is  introduced  by  him  in  the  following  words  (p.  15)  : 
"  Prof.  Horsley,  without  being  acquainted  with  our  method 
of  experimenting,  believes  he  has  repeated  our  experiments. 
His  results  were,  in  general,  negative,  or  nearly  so.  I  must 
even  regard  as  negative  the  result  of  tlie  experiments  in  which 
the   Brown    Professor   found   my   result   '  marked,'   or  '  very 
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markod,'  because,  in  order  to  confirm  my  experiment,  I  mnst 
demand  that  tlio  result  may  be  confirmative  in  a  quite  absolute 
manner.  It  was  not  so,  and  this  is  not  surprising.  It  would 
have  been  much  more  surprising  had  he  by  his  method  been 
able  to  confirm  my  results." 

I  shall  content  myself  with  meeting  this  very  distinct  charge 
against  my  experiments,  of  incompleteness,  and  indeed  in- 
adequacy, by  comparing  his  own  description  of  his  own 
experiment,  word  for  word,  with  my  description  of  my 
repetition  of  the  same,  and  I  think  the  absolute  and  con- 
firmatory character  of  my  observation  will  be  "  surprising  " 
even  to  Prof.  Schiff. 

PEOFESSOE  SCHIFF'S  EXPERIMENT, 

.4s  described  by  himself  (Pfliiger's  '  Archiv,'  xxx.  p.  258). 
[Translation.] 

"Now  if  in  a  dog  or  cat  which  has  been  operated  upon, 
i.e.  by  division  of  both  posterior  columns,  lower  down  (i.e. 
opposite  4-5  cervical  nerve),  and  comparatively  recently,  and 
which,  in  spite  of  the  residual  ataxy,  can  move  about  actively, 
the  sigmoid  gyrus  and  adjacent  cortex  be  exposed,  and  stimu- 
lated with  an  induction  current  obtained  by  closing  the  circuit 
of  a  small  Leclanche  battery,  no  trace  of  movement  will  be 
obtained  in  either  the  fore  or  the  hinder  limb,  not  even  a  twitching, 
although  the  current  be  very  strong.  Only  the  facial  muscles 
contract ;  and  if  the  strength  of  the  current  be  increased,  the 
nech  muscles  also,  when  the  centre  for  the  head  and  neck  is 
excited ;  this,  too,  setting  the  hind  foot  in  action  sometimes."^ 

MY  EEPETITION  OF  HIS  EXPERIMENT. 
'  Brain,'  A])ril  1886,  p.  60.— [Abstract  of  full  notes.] 

Experiment  V. — Dog.  Adult  Mongrel  terrier.  Se^^t.  11th, 
1885. — Left  posterior  column  divided  (i.e.  opp.  4th  cervical 
nerve).  12th. — Dog  apparently  well.  ISth. — Marked  paralysis 
of  left  forepaw.  Lies  habitually  on  left  side.  In  attempting  to 
walk,  frequently  falls  to  left  side  (hemiplegia).  14:th. — During 
the  previous  night  symptoms  of  spinal  meningitis  noticed. 

*  The  language  in  the  two  accounts  is  practically  identical  where  placed  in 
italics. 

VOL.    IX.  Y 
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'*  2.20  P.M. — Both  forelegs  rigid,  general  rigidity  of  trunk, 
&c.,  with  the  other  classical  symptoms  of  meningitis.  Dog 
anaesthetised  with  ether. 

"  2.45  P.M. — Both  sigmoid  gyri  exposed  within  two  minutes, 
and  then  stimulated  as  above  described. 

("  I  may  here  take  this  opportunity  of  stating,  that  in  this 
series  of  experiments  the  apparatus  of  stimulation  were  an 
ordinary  Du  Bois  Reymond  induction  coil,  one  Daniell  cell 
[in  one  case,  two  cells  were  used]  and  usual  platinum  elec- 
,trodes.  The  divisions  indicating  the  distance  of  the  secondary 
from  the  primary  coil  are  given  in  centimetres  ;  the  strongest 
current,  therefore,  being  at  zero.) 


Current 

Right  Sig.  Gyrus. 

Left  Sig.  Gyrus. 

10  cm. 

.     Nil. 

.     Nil. 

8  cm. 

.     Nil. 

.     Nil. 

6  cm. 

.  Flickerings  in  left 

.     Fibrillar  twitcLings    in    right 

trapezius 

trapezius    and    protrusion  of 
limb  with  extension  of  fore- 
paw. 

5|  cm. 

Ditto. 

.     Ditto,  stronger. 

terval,  i.e. 

rest  of  five  minutes. 

5J  cm. 

Ditto. 

.     Ditto,  and  spread  to  head,  and 

no  si^read. 

right  lower  limb. 

"  '  The  difference  was  so  extremely  marked  as  not  to  need 
further  investigation.' 

"  In  fact  a  superficial  examination  would  have  led  one  to  state 
that  the  right  sigmoid  gyrus,  as  far  as  the  centres  for  the  limh- 
and  trunli-musdes  respectively  ivere  concerned,  ivas  inexcitahle. 
As  a  matter  of  fact,  however,  in  this,  as  in  all  other  experi- 
ments, the  right  cortex  are  perfectly  excitable,  as  evidenced 
hi/  the  active  movements  of  the  facial  and  cervical  muscles  as  low 
as  the  distribution  of  the  fourth  cervical  nerve.  I  have  already 
described  the  condition  of  the  sj^inal  cord  in  this  case  (see 
page  18),  in  which  description  it  will  be  remembered  that  the 
degeneration  of  the  motor  tract  was  most  marked.  This  case 
will  thus  serve  as  a  typical  illustration  of  the  mode  in  which  I 
believe  Prof.  Schiff's  result  is  always  produced.  Of  course  it 
was  impossible  in  this  instance  that  the  nerve  energy  should 
reach  the  left  limb  muscles." 

I  leave  it  to  the  judgment  of  my  readers  whether,  with  the 
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exception  of  minute  details,  which  are  set  forth  at  length  in 
the  account  of  my  experiment,  the  result  I  obtained  was  not 
exactly  the  same^  as  Prof.  Schiff's,  according  to  his  original 
account  of  it.  I  think  it  \\  ill  be  seen  by  the  above  quotation 
that  the  charge  he  so  frequently  brings  against  me  of  omitting 
to  refer  to  his  original  articles  on  this  subject  is  not  only 
unfounded,  but  also  actually  recoils  on  himself. 

As  I  have  now  shown  that  the  result  of  our  experiments  are 
perfectly  identical  when  the  pyramidal  tract  was  blocked,  I 
shall  now  criticise  in  detail  his  experimental  procedure,  a 
criticism  which  I  should  not  have  thought  of  undertaking,  had 
he  not  so  frequently  accused  me  of  neglecting  to  acknowledge 
or  quote  (and  indeed  read ! )  the  sources  whence  I  obtained  my 
ideas  of  his  views  and  methods. 

(1.)  Division  of  the  posterior  columns  of  the  cord. 

Prof.  Schiff  says  that  he  effects  this  not  as  I  naturally 
concluded  from  his  continually  calling  it  "Trennung"  and 
"  Durchschneidung,"  by  a  simple  cut,  but  by  performing  a  re- 
section of  a  certain  length  of  the  column.  This  ho  describes 
distinctly  in  two  places,  the  most  recent  of  which  I  give  first 
because  it  now  appears  that  he  has  abandoned  it  for  the 
older  method.  The  later  method  he  gives,  Pfliiger's  '  Archiv,' 
Band  xxx  ,  page  257,  five  lines  from  the  top.^ 

"Mehreren  Hunden  und  Katzen  habe  ich,  in  der  obern 
Cervikalgegend,  die  beiden  Hinterstrange  des  Riickenmarks 
in  ihren  ganzen  Breite  durchschnitten  und  dann  die  Schnitt- 
wunde  in  der  Tiefenrichtung  durchziehen  mit  der  Pinzette 
vervollstandigt "  ! 

The  older  method  he  gives  in  the  '  Comptes  Rendus,'  1854, 
p.  926.3 

"  J'ai  fait  une  incision  qui  divisait  trans  versalement  la  pi  as 


'  Note  particularly  the  sentences  in  ifalics  (mine). — V.  H. 

-  Translation. — "  In  several  dogs  and  cats  I  have  cut  through  both  posterior 
columns  in  the  upper  part  of  the  cervical  region  of  the  spinal  cord,  and  then 
deepened  the  wound  by  dragging  out  portions  with  forceps  "  ! 

^  "  I  made  an  incision  which  divided  transversely  the  major  part  of  the  posterior 
columns  near  the  caudal  extremity  of  my  wound,  then  seizing  the  cut  portion 
with  forceps,  I  contrived,  by  employing  gentle  but  steady  traction  forwards  and 
upwards,  to  isolate  not  only  the  part  divided,  but  also  the  whole  mass  of  the 
posterior  columns  longitudinally  fur  a  distance  of  several  centimetres. "  ! 

Y    2 
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grande  partie  dcs  cordons  posterieurs  pres  du  bout  caudal 
de  la  plaie,  puis  saisissant,  avec  une  pince  la  partie  coupee, 
j'ai  pu  a  I'aide  d'une  traction  douce,  mais  continue,  en  haut  et 
en  avant,  isoler  non  seulement  la  partie  coupee,  mais  toute  la 
circonference  des  cordons  posterieurs  dans  la  longueur  de 
plusieurs  centimetres  "  ! 

We  learn  from  Prof.  Schiff's  interesting  "  Keply,"  p.  299,  that 
lie  has  abandoned  his  cutting  (plus  dragging  ! )  operation  for 
the  combined  cutting  and  excavating  method  I  have  just 
quoted  from  '  Comptes  Rendus.'  I  cannot  admit  that  either  is 
an  exact  method  of  producing  experimental  lesions  in  the 
spinal  cord ;  in  fact,  I  cannot  conceive  of  any  operative 
procedure  more  likely  to  be  followed  by  traumatic  compli- 
cations. I  cannot  anywhere  find  in  Prof.  Schiff's  writing  a 
distinct  proof  by  microscojjical  investigation  of  the  harmlessness 
of  this  method ;  indeed,  he  only  says  in  1854  that  naked-eye 
inspection  of  the  cord,  after  hardening  in  alcohol,  revealed 
no  damage  to  the  surrounding  parts,  and  therefore  further 
discussion  of  this  method  appears  to  me_  waste  of  time. 
Although  Prof.  Schiff  appears  to  have  read  my  paper,  he 
asserts  that  I  divide  the  column  by  means  of  a  puncture  only ; 
whereas,  had  he  quoted  me  correctly,  he  would  have  said  a 
puncturing  incision.  However,  since  I  publish  microscopical 
appearances  at  the  point  of  section  of  each  of  the  cords  I 
experimented  upon,  I  need  not  dwell  furtlier  on  my  method, 
since  any  one  can  form  their  own  judgment  on  this  matter  by 
referring  to  my  drawings. 

Prof.  Schiff  makes  the  somewhat  indefinite  suggestion  that 
I  damaged  the  pyramidal  tract  by  pressure  during  the 
operation.  I  have  not  the  least  idea  how  such  a  thing  could 
occur  ;  but  if  we  imagine  it  to  happen,  I  submit  that  his 
method  is  equally  open  to  the  same  error.  I  think  I  had 
better  close  the  consideration  of  this  part  of  the  matter 
by  stating  that  I  gather  Prof.  Schiff's  observations  to  have 
reference  to  my  belief  that  the  degenerative  block  in  the 
pyramidal  tract  is  partly  brought  about  by  tension  in  the 
small  wound  cavity  in  the  cord,  together  with,  of  course,  as 
I  stated  in  my  former  paper,  interference  with  its  blood 
supply,  &c. 
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However  this  may  be,  it  is  obvious  from  my  specimens  that 
when  the  operation  of  division  of  the  posterior  cohimn  was 
accomplished  neatly  and  without  complication,  that  there  was 
no  block  in  the  pyramidal  tract,  and  that,  as  a  necessary 
consequence,  Prof.  Schiff's  result  was  not  obtained.  The  reader 
will  no  doubt  now  fully  understand  why  I  quoted  Schiff's  own 
experiment  on  p.  5,  showing  that  damage  to  the  pyramidal 
tract  produced  the  very  phenomenon  which,  in  the  same  paper, 
he  attributes  to  the  ascent  of  a  hypothetical  degenerative 
influence  to  motor  cortex  from  the  divided  posterior  column. 

Since  I  am  compelled  to  be  a  little  discursive  in  order  to 
refute  Prof  Schiff's  charge,  I  must  now  rebut  his  statement, 
that  the  block  I  observed  in  the  pyramidal  tract,  in  those 
experiments  in  which  his  result  was  obtained,  was  not  a 
true  block,  he  suggesting  that  I  said  it  was  a  sclerosis. 
Having  thus  fathered  upon  my  description  a  misleading 
name,  he  tells  us,  p.  302,  that  he  has  previously  demonstrated 
that  sclerosis  in  man  does  not  affect  the  axis-cylinders.  All 
this  byplay  of  Prof  Schiff  has  nothing  to  do  with  the  point 
under  discussion,  because  in  my  paper,  which  it  is  clear  he 
cannot  have  read,  to  say  the  least  of  it,  carefully,  I  state  in  full 
detail  that  the  block  is  brought  about  by  degenerative  changes 
in  the  axis-cylinders  themselves. 

Prof.  Schiff  repeatedly  charges  me  in  his  "  EejDly  "  with 
ignoring,  or  being  ignorant  of,  his  original  statements.  I  have 
already  shown  that  he  must  himself  have  forgotten  his  own 
writings,  and  I  must  now  add  that  he  appears  ignorant  of,  or 
to  ignore,  mine  also. 

(2.)  Clinical  methods  of  examining  the  disturbances  of 
tactile  sensibility  after  the  division  of  the  posterior  column. 

Prof.  Schiff"  takes  exception  to  the  means  I  adopted  for 
testing  tactile  sensibility  in  my  experiments.  As  the  first, 
namely  the  clip,  is  a  method  which  he  himself  devised,  and 
upon  which  stress  is  laid  not  only  in  Dr.  Huggard's  paper, 
but  also  in  his  original  article,  I  cannot  conceive  why  Prof. 
Schiff  finds  fault  with  me  for  adopting'  it.  Further,  the 
second,  viz.  gentle  touching  with  a  point,  is  that  which  is 
universally  employed  all  over  the  world  for  the  jiurpose ;  and 
as  to  the  third.  Prof.  Schiff  refers  to  it  in  a  comprehensive 
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sentence  of  intended  depreciation,  viz. — "  So  it  is  evident  tliat 
tiie  mere  enumeration  of  the  three  methods  applied  by  Prof. 
Horsley  do  not  warrant  the  exactness  of  his  result."  It  is 
obvious  that  I  cannot  discuss  such  criticism  as  this. 

(3.)  How  Prof.  Horsley 's  results  were  obtained. 

Prof.  Schiff  concludes  his  review  of  the  experimental  methods 
I  adopted  by  a  paragraph  headed  as  above.  Some  points  in 
his  conclusion  I  have  already  shown  to  erroneously  arise  from 
an  imperfect  reading  of  my  paper.  I  have  now  to  finish  all  I 
.ever  intend  to  say  on  this  subject,  by  rebutting  the  few  facts 
finally  alluded  to  by  Prof.  Schiff. 

In  the  first  place,  although  he  admits  that  my  lesions  were 
generally  very  perfect,  he  nevertheless  attempts  to  diminish 
their  scientific  value  by  pointing  out  that  in  one  or  two 
instances  there  was  a  minute  fragment  of  the  column  left 
undivided.  The  general  frailty  of  Prof.  Schiff's  position  is 
here  demonstrated  by  his  drawing  attention  to  this  fact,  since, 
as  will  be  seen  by  reference  to  my  paper,  his  result  was  actually 
well  marked  in  these  very  experiments,  while  with  one  excej)tion 
it  was  absent  in  those  experiments  in  which  the  column  was  ab- 
solutely divided.  I  note  further  an  expression  in  connection 
with  this  point,  which  Prof.  Schiff  uses — an  expression  which 
may  mean  a  good  deal,  viz.  "  this  must  be  so  even  in  the  cases 
when  an  incomplete  slit  increases  by  parietal  inflammation." 
If  Prof.  Schiff  really  means  inflammation,  it  is  perfectly  clear 
to  my  mind,  that  in  his  experiments  strict  antiseptic  pre- 
cautions are  not  successfully  carried  out.  As  in  all  my  own 
researches,  I  reject  all  experiments  in  which  healing  does  not 
take  place  by  so-called  immediate  union,  I  searched  Prof. 
Schiff's  original  articles,  to  find  whether  he  followed  the  same 
course.  It  has  not  been  in  my  power  to  consult  the  Italian 
papers  he  refers  to,  but  not  in  the  '  Comptes  Rendus,'  nor  in 
Pfliiger's  '  Archiv,'  where  his  original  and  most  important  papers 
were  first  published,  nor  in  his  '  Lessons  on  the  Physiology  of  the 
Nervous  System,'  have  I  been  able  to  discover  reference  to  this 
experimental  detail,  which,  is  in  my  mind,  of  absolutely  primary 
importance  in  planning  experiments  of  this  kind.  I  have 
dwelt  on  this  point  not  so  much  with  the  object  of  discussing 
its  importance  as  of  drawing  attention  again  to  the  fact  that,  in 
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tliosc  of  my  oxporimcnts,  wliicli  I  considered  failures,  owing  to 
the  breaking  down  of  the  antiseptic  treatment  of  the  wound, 
Prof.  Schiff's  result  was  easily  obtained ;  whereas,  in  the 
instances  in  which  immediate  union  took  place,  and  in  which 
there  was,  of  course,  no  "  parietal  inflammation  "  of  the  wound- 
cavity  in  the  spinal  cord,  his  result  was  either  absolutely 
wanting  or  very  slightly  marked. 

It  is  obvious  to  my  mind,  as  I  pointed  out  in  my  first  paper, 
that  such  a  fact  as  this,  taken  in  conjunction  with  the  further 
fact  of  there  being  an  anatomical  block  in  the  pyramidal  tract, 
makes  my  former  conclusion,  which  I  have  in  this  paper 
demonstated  to  be  confirmed  by  one  of  Prof.  Schiff's  own 
experiments,  perfectly  certain ;  viz.  that  his  experimental 
method  does  not  prove  that  section  of  the  posterior  columns  of 
the  cord  causes  a  loss  of  function  in  the  opposite  so-called 
motor  cortex. 

In  the  second  place,  the  mode  of  excitation  of  the  excitable 
area  of  the  cortex  is  a  point  upon  which  Prof.  Schiff  holds  very 
definite  views,  and  these  he  has  given  us  in  clear  language : 
thus,  he  says,  "  I  have  already  spoken  of  the  method  of 
irritation.  The  use  of  the  induction  current  has  produced  so 
many  errors  in  the  physiology  of  the  brain,  and  more  than  else- 
where under  the  hand  of  English  physiologists,  that  at  length 
it  is  time  to  give  up  the  use  of  the  induction  coil — to  return  to 
the  battery  with  rheocord  which  allows  us  to  vary  as  we  need 
the  strength,  the  increase,  and  duration  of  the  current.  Else- 
where, page  8,  he  says  :  "  The  intensity  of  the  current  is  a 
cause  of  active  derivations,^  and  so  we  are  never  sure  to  localise 
well  an  induction  irritation  in  an  organ  the  form  of  which  is 
not  linear."  He  further  goes  on  to  suggest  that,  owing  to  the 
escape  of  current,  motor  centres,  which  he  imagines  to  exist  at 
the  base  of  the  brain,  but  which  he  has  never  been  able  to 
find,  are  irritated  thereby.  It  is  difficult  to  understand  why 
Prof.  Schiff  wrote  the  first  sentence  I  have  quoted  on  this 
subject,  because,  apart  from  its  somewhat  curt  criticism  of 
English  neurological  experimentalists,  any  one  unacquainted 
with  the  facts  might  easily  imagine  that  it  was  not  possible  to 
vary  the  strength,  the  increase,  and  tlie  duration  of  an  induction 
'  Professor  Schiff  here  clearly  means  escape  of  current. 
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current,  which  of  course  is  absurd.  As  to  the  old  objection 
that  errors  arise  from  escape  of  current,  I  think  really,  after 
the  many  years  that  this  has  been  before  the  scientific  world, 
it  is  hardly  worth  while  to  take  further  notice  of  it  than  to  re- 
quote  the  most  obvious  confirmation  of  the  value  of  the  method, 
a  confirmation  which  receives,  by  the  way,  additional  strength 
from  its  being  endorsed  by  Prof.  Schiff's  OAvn  late  assistant. 
Prof.  Ldwenthal,  in  the  paper  published  by  him  and  Prof. 
Herzen,  in  the  '  Archives  of  Physiology.'  This  confirmation 
*of  the  accuracy  of  the  method  is  simply  as  follows.  If  on 
irritating  some  given  spot  of  the  excitable  area  the  movement 
produced  thereby  be  recorded,  it  will  be  found  that  shifting  the 
electrodes  only  of  1  or  2  mm.  from  that  spot,  a  different 
movement  will  be  elicited.  Finally,  that  if  an  excessively 
powerful  current  be  employed,  the  result  will  be  summation  of 
these  two  movements.  It  is  therefore  quite  beside  the  mark  to 
suggest  that  the  induction  current  is  unable  to  differentiate 
the  relations  of  the  function  of  one  spot  in  the  brain  as  com- 
pared with  that  of  another.  Prof.  Schiff  tells  us  that  he  uses 
a  constant  current.  This  has  long  since  been  abandoned  by 
English  w  orkers  in  this  department  of  science,  on  account  of 
its  electrolytic  action  on  the  surface  of  the  brain. 

I  cannot  help  feeling,  after  all,  that  the  discussion  of  this 
well-worn  subject  is  quite  superfluous,  for  I  have  shown  that 
I  obtained  Prof.  Schiff's  result  just  as  distinctly  as  he  did 
himself,  so  that  the  difference  between  the  constant  and 
induced  currents  has  no  bearing  whatever  on  the  present 
question.  I,  in  fact,  have  only  touched  upon  it  because 
Prof.  Schiff  objected  to  my  employment  of  the  latter  form  of 
irritation  in  the  repetition  of  his  experiments. 

In  conclusion,  I  cannot  help  expressing  a  certain  amount  of 
disappointment  that  Prof.  Schiff,  in  taking  exception  to  my 
repetition  of  his  experiments,  should  have  omitted  to  furnish 
the  judicial  reader  with  the  full  details  of  his  operative 
procedure,  with  drawings  of  microscoj)ic  sections  of  the  cord 
operated  upon,  &c.,  for  I  can  find  nothing  more  definite  even 
in  his  original  paper  than  "  Mehreren  Hunden  und  Katzen," 
&c,,  giving  scanty  details  of  only  two  of  these,  and  finally 
winding  up   with   "  Die   Autopsie   der  beidcn  Wunden    des 
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cervical  IMarkes  ist  nocli  niclit  gemacht."  I  submit,  with  all  duo 
respect,  that  to  draw  conclusions  from  experimental  work  of 
this  kind  is  likely  to  be  prejudicial  to  the  progress  of  the 
physiology  of  the  nervous  system  ;  and  that  I  do  not  feel  this 
opinion  to  be  in  any  way  modified  by  what  Prof.  Schiff  says 
in  his  present  "  Reply,"  for  he  still  does  not  furnish  us  with 
any  of  the  details  I  have  referred  to ;  while  I  think  I  have 
said  enough  to  justify  my  previous  criticism.  The  said 
criticism  amounting  to  this,  that  Prof.  Schiff's  experiment  of 
dividing  the  posterior  column  of  the  cord,  and  subsequently 
discovering  that  on  the  fifth  day  after  he  could  elicit  no  move- 
ment of  the  limbs  on  the  same  side  by  stimulating  the 
opposite  motor  area,  does  not  (owing  to  numerous  inherent 
fallacies)  2^'>''0've  the  posterior  columns  of  the  cord  to  have  a 
direct  relation  to  that  motor  cortex.  Further,  that  his  result 
is  only  to  be  obtained  when  (as  he  himself  has  unwittingly 
demonstrated)  there  is  damage  to  the  pyramidal  tract. 


TARALYSIS  OF  THE  ]\[OVEMENT  OF  CON- 
VERGENCE OF  THE  EYES. 

BY   H.    PARINAUD,    M.D.    (PARIS). 
(Translated  from  the  French  MS.  by  Henry  JrLER,  F.E.C.S.) 

The  paralyses  of  the  muscles  of  the  eye/  as  of  those  of  other 
parts  of  the  body,  arise  either  from  central  or  peripheral 
causes.  Until  the  last  few  years  this  fact  appears  to  have 
been  ignored,  for  the  descriptions  are  devoted  almost  ex- 
clusively to  the  paralyses  of  the  third  pair  of  nerves,  and  the 
symptomatology  is  exactly  deduced  from  the  distribution  of 
these  nerves  and  from  the  action  of  each  muscle.  Several 
works,  however,  have  been  published  on  this  question,  notably 
those  on  conjugate  paralysis,  paralysis  of  the  sixth  pair,  and 
Hutchinson's  ophthalmoplegia. 

I  may  here  be  permitted  to  remark  that  in  several  publica- 
tions, of  which  the  first  appeared  in  1877,  I  have  endeavoured 
to  establish  the  distinction  between  peripheral  and  central 
paralyses.  Hitherto  these  subjects  have  not  seriously  occupied 
the  attention  of  oculists,  but  at  the  present  time,  thanks  to 
to  the  efforts  of  Prof.  ]\lauthner,  this  gap  in  the  literature  of 
ophthalmology  is  becoming  filled  up. 

In  my  paper  on  "  Paralysis  of  Associated  Movements,"^ 
I  have  insisted  upon  the  necessity  of  searching  for  clinical 
types  which  shall  enable  us  to  understand  the  significance  of 
those  partial  and  complex  forms  which  are  most  common 
amongst  central  paralysis. 

Associated  paralyses,  i.e.  those  referring  to  similar  binocular 
movements,  are  central  paralyses  par  excellence.  One  of  these 
is  well  known  as  conjugate  paralysis  of  the  sixth  pair,  thanks 

'  The  cases  ou  wLicli  this  paper  was  written  were  observed,  either  in  Dr. 
rariuaud's  ophthalmic  cliuique  or  in  the  Palpetrierc,  where  the  author  fills  the 
post  of  Ophthalmologist  to  the  Neurological  Department  of  Prof.  Charcot.— Ed. 

-  '  Aichives  dc  Neurologic,'  Ma"ch,  188;^. 
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to  the  clinical  observations  of  Prevost,  Foville  and  Priestley 
Smith ;  to  a  previous  case  with  autopsy  by  Fereol ;  to  the  ex- 
perimental researches  of  Duval,  Laborde  and  Graux  ;  and  to  ;i 
memoir  by  Landouzy,  who  enlarges  the  subject  by  examining 
the  relations  existing  between  the  hemispheres  and  the  bulbo- 
pontal  nuclei. 

Conjugate  paralysis  from  lesion  of  the  nucleus  of  the  sixth 
pair  of  nerves  is  not  the  only  associated  paralysis  that  has 
been  observed.  This  is  easily  conceived,  inasmuch  as  the 
other  binocular  movements  in  virtue  of  their  peculiar  ana- 
tomical disposition  are  equally  associated. 

Amongst  other  forms  of  associated  paralysis  that  I  have 
studied,  I  have  signalised  the  Paralysis  of  Convergence,  of 
which  I  desire  to  delineate  the  characteristic  features. 

It  is  hardly  necessary  to  remark  that  this  central  paralysis 
of  convergence  is  distinct  from  the  insufficiency  of  the  internal 
recti  muscles,  with  which  we  are  familiar  in  connection  with 
myopia,  with  peculiar  arrangement  of  the  cranial  bones,  and 
from  a  congenital  muscular  insufficiency. 

The  deficient  converging  power  observed  in  exophthalmic 
goitre  ^  by  M5bius  has  always  seemed  to  me  to  be  in  relation 
with  the  ocular  protrusion.  In  certain  cases  it  is  true  this 
symptom  may  appear  before  the  latter  is  very  manifest.  But, 
though  the  disease  be  primarily  of  nervous  origin,  the  loss  of 
convergence  in  Basedow's  disease  must  be  referred  to  a 
mechanical  cause,  as  Mobius  suggests,  and  must  not  be  taken 
for  a  paralysis  strictly  so  called. 

I  may  call  attention  here  to  one  form  of  insufficiency  of  the 
internal  recti  which  is  in  some  sense  intermediate  between 
insufficiency  from  ocular  and  that  from  cerebral  causes.  It 
may  be  called  Insufficiency  from  overfatigue,  from  excessive 
cerebral,  as  well  as  muscular,  exhaustion. 

In  July  last  year  three  young  girls  were  brought  to  me 
from  the  Ecole  Normale  Superieure.  They  all  presented 
symptoms  of  muscular  asthenopia,  and  all  the  characters  of 
pronounced  insufficiency  of  the  internal  recti  muscles.  None 
of  the  patients  were  myopic.  The  visual  trouble  at  first 
developed  towards  the  end  of  the  scholastic  year,  and  after 
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the  most  assiduous  labour.  Tlie  use  of  prisms  afforded  some 
relief  and  enabled  them  to  continue  their  studies.  After  tlie 
rest  of  the  vacation,  these  symptoms  all  disappeared,  and  the 
use  of  the  spectacles  was  discontinued. 

There  are  two  forms  of  paralysis  of  convergence  arising 
from  central  causes.  The  one  may  be  called  essential  and  the 
other  comhiued ;  combined,  because  it  coincides  with  paralysis 
of  elevation  and  depression. 

K. — Essential  Paralysis  of  Convergence. 

The  vision  of  a  near  object  is  accompanied  by  three  distinct 
muscular  acts  ;  The  convergence  of  the  eyes  towards  the  object 
looked  at,  the  effort  of  accommodation,  and  the  contraction  ofiJie 
•pufil.  These  three  acts  are  concerned  in  the  typical  forms  of 
essential  paralysis  of  convergence. 

{a.)  Paralysis  of  the  movement  of  convergence  is  indicated 
by  two  principal  symptoms :  the  objectively  appreciable 
defect  of  convergence  and  a  peculiar  diplopia. 

In  order  to  recognise  the  defect  of  convergence,  we  proceed 
in  the  same  manner  as  for  insufficiency  of  the  internal  recti. 
If  the  patient  be  told  to  fix  the  finger  as  it  rapidly  approaches 
his  face,  the  eyes  remain  immovable ;  if  the  movement  be 
performed,  it  is  incomplete,  the  patient  cannot  continue  to 
look  at  the  object  with  both  eyes,  but  one  of  the  eyes  turns 
outwards  and  he  squints.  Lastly,  in  making  him  fix  a  near 
object  alternately  with  either  eye,  the  eye  which  has  been 
momentarily  excluded  from  vision  executes  a  movement 
of  readjustment,  in  order  to  fix  the  object.  These  are  the 
objective  symptoms  of  insufficiency  of  the  internal  recti. 

On  the  other  hand,  in  the  lateral  movements  the  internal 
recti  contract  normally.  In  a  Avord,  the  innervation  of  the 
internal  recti  is  only  concerned  in  the  movement  of  con- 
vergence ;  it  remains  normal  for  adduction  in  displacements 
where  the  visual  axes  are  parallel.  The  diijlopia  appears  in 
the  median  plane  at  a  variable  distance  from  the  subject ;  it 
is  crossed,  and  there  is  moderate  separation  of  the  images  ivhich 
'persist  ivitltout  notable  modification  in  all  directions  of  looking. 
The  separation  is  not  sensibly  increased  when  the  candle  is 
moved  laterally,  sometimes  it  diminishes,  a  character  which 
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distinguislies  this  diplopia  from  that  of  all  ordinary  paralyses 
of  the  internal  recti.  The  images  not  unfreqiiently  become 
fused  at  four  or  five  metres  from  the  patient,  a  distance  at 
which  but  little  convergence  is  exercised,  but  cases  do  occur 
in  wliich  the  diplopia  persists  at  all  ranges ;  this  may  be 
explained  either  by  the  degree  of  paralysis,  or  by  the 
individual  differences  in  the  static  condition  of  the  eyes. 
There  are  subjects  in  whom,  during  absolute  repose,  the  globes 
have  such  a  tendency  to  diverge,  that  the  maintenance  of 
parallelism  necessitates  the  intervention  of  converging  force. 

If  the  patient  does  not  complain  of  diplopia  when  a  coloured 
glass  is  employed,  a  prism,  placed  base  upwards,  before  one  of 
the  eyes  will  generally  cause  the  double  vision  to  appear,  and 
so  allow  its  characters  to  be  studied. 

(b.)  Accommodation  is  involved  in  this  form  of  paralysis 
in  various  ways.  In  certain  cases  there  is  absolute  paralysis 
in  both  eyes ;  in  others  there  is  more  or  less  notable  reduction 
of  its  amplitude :  whilst  in  a  third  class  the  accommodation  is 
normal. 

Accommodation  remains  defective  in  monocular  as  well  as  in 
binocular  vision.  It  cannot  be  admitted  that  it  is  indirectly 
associated  in  virtue  of  the  functional  association  of  accommo- 
dation and  convergence.  This  explanation,  more  or  less 
applicable  in  certain  cases  where  the  paralysis  is  recent,  does 
not  account  for  those  in  which  the  paralysis  of  accommodation 
is  absolute  and  may  persist  indefinitely. 

The  double  paralysis  of  accommodation  is  not  accompanied  by 
mydriasis  from  paralysis  of  the  sphincter,  which  distinguishes 
it  from  certain  facts  of  double  paralysis  belonging  to  ophthal- 
moplegia interna  and  derived  from  another  process. 

We  may  further  distinguish  paralysis  of  accommodation  con- 
nected with  paralysis  of  convergence  from  paralysis  arising 
from  reflex  causes,  or  from  those  occurring  after  diphtheria  in 
which  there  is  no  paralysis  of  the  iris.  In  one  case  of  double 
paralysis  of  accommodation,  after  diphtheria,  which  I  recently 
studied  from  this  standpoint,  convergence  and  pupillary  reflex 
were  normal. 

(c.)  If  in  this  form  of  paralysis  there  be  no  paralytic 
mydriasis,  the  pupillary  reflexes  are  nevertheless  modified,  and 
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mostly  in  a  very  characteristic  manner.  The  reflex  is  abolished 
for  convergence  and  retained  for  light,  thus  constituting  a 
modification  exactly  inverse  to  that  pointed  out  by  Argyll 
Robertson  as  occurring  in  tabes.  The  reflex  is  equally  defective 
when  the  patient  is  made  to  fix  a  near  object  with  one  eye 
only.  In  certain  cases  the  pupil,  though  not  dilated,  will 
not  react  to  any  excitation. 

Paralysis  of  Divergence. 

The  association  of  ocular  movements  for  fixation  at  different 
distances  can  be  modified  in  another  manner.  Eyes  may  con- 
verge for  short  distances,  but  yet  be  unable  either  to  bring 
their  visual  axes  back  to  the  parallel  directions,  or  even  to  fix 
an  object  at  the  distance  of  one  or  two  metres.  This  I  have 
called  'paralysis  of  divergence. 

Paralysis  of  divergence  can  hardly  be  recognised  except  by 
the  character  of  the  diplopia.  This,  in  the  median  plane,  only 
appears  at  a  certain  distance,  it  is  homonymous,  with  slight 
separation  of  the  images,  and  persists  without  notable  modification 
in  all  directions  of  looking. 

The  paralysis  of  divergence  is  not  incompatible  with  defective 
convergence.  In  some  cases  the  visual  axes  are  found  to  cross 
at  a  certain  distance,  whilst  the  amplitude  of  convergence  is 
nil.  Beyond  this  point  the  diplopia  is  homonymous ;  within 
it  the  diplopia  is  crossed. 

Amongst  other  symptoms  accompanying  paralysis  of  con- 
ver<^-ence  must  be  mentioned  the  difficulty  of  estimating 
distances  and  vertigo.  The  first  of  these  is  sufficiently 
accounted  for  by  the  paralysis  of  convergence  and  accommo- 
dation. This  symptom  is  most  marked  when  the  visual  trouble 
is  rapidly  developed.  The  vertigo  is  partly  explained  by  the 
false  notion  as  to  the  position  of  the  object,  and  by  the  diplopia, 
but  tliis  is  not  its  sole  cause.  The  majority  of  patients  in  whom 
this  paralysis  exists  suffer  from  vertigo  independently  of  their 
ocular  troubles.  In  some  there  is  vertigo  with  a  sense  of  transla- 
tion in  space,  similar  to  that  observed  in  Meniere's  disease.  It 
is,  moreover,  remarkable  that  aural  troubles  are  sometimes 
found  to  be  co-existent. 
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The  essential  paralysis  of  convergence  consists,  then,  in  the 
lesion  of  that  function  in  virtue  of  whicli  the  point  of  conver- 
gence of  the  visual  axes  is  displaced  in  fixation  at  different 
distances,  a  function  which  may  bo  disturbed  in  two  ways,  by 
lesion  of  the  forces  of  convergence,  and  of  the  forces  of 
divergence. 

As  to  the  seat  of  the  lesion  which  concerns  this  function,  we 
are  not  able  actually  to  arrive  at  a  precise  determination. 
There  are  some  reasons  for  believing  it  to  be  situated  in  the 
cerebellum. 

I  would  mention  in  the  first  place  the  condition  of  vertigo 
which  I  have  found  to  exist  in  several  patients,  and  which  is 
independent  of  visual  troubles.  It  is  not  necessary  to  recapit- 
ulate the  role  which  the  cerebellum  is  supposed  to  play  in 
cases  of  this  kind,  and  in  the  vertigo  with  sensation  of  trans- 
lation of  the  Meniere  type.  Recent  works  render  almost 
certain  the  existence  of  a  special  nerve,  called  oierve  of  space 
("  nerf  de  I'espace  "),  connected  with  the  auditory  nerve,  the 
lesion  of  which  produces  the  vertigo  of  Meniere.  But  it  is 
not  only  peripheral  lesions  of  the  nerve  that  give  rise  to  this  ; 
those  of  the  cerebellum,  to  which  it  leads,  can  produce  exactly 
similar  vertiginous  symptoms  to  those  of  the  aural  disease. 

We  form  our  notions  of  space  not  only  by  the  sense  of 
hearing,  but  also  by  that  of  sight.  It  is,  however,  especially 
by  the  movements  of  convergence  of  the  eyes  that  we  obtain 
our  notion  of  the  third  dimension  to  which  that  of  space  is 
essentially  allied.  It  is  probable  that  this  notion  of  space  has 
a  functional  centre,  whether  perceived  by  the  eye  or  the  ear. 
If,  in  reference  to  hearing,  there  are  reasons  for  placing  this 
in  the  cerebellum,  these  facts  are  in  favour  of  a  centre  in 
the  same  situation  for  the  co-ordination  of  the  movements 
of  convergence. 

Lastly,  I  will  mention  that  the  experiments  of  Duval  and 
Laborde  have  clearly  established  the  influence  of  the  cere- 
bellum upon  the  co-ordination  of  the  movements  of  the  eyes ; 
and,  a  fact  of  importance  from  our  present  standpoint,  this 
influence  appears  to  bear  exclusively  upon  the  relations  of  the 
ocular  axes  to  one  another.  Whilst  lesions  of  the  bulb 
and   of  the  pons  constantly  produce  conjugate  deviations   of 
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the  eyes,  those  of  the  cerebellum,  and  particularly  of  the 
vermis  inferior,  produces  what  these  experimenters  call  disso- 
ciated deviations,  in  which  the  axes  of  the  two  eyes,  instead  of 
being  displaced  parallel  to  each  other,  are  modified  in  their 
relations,  so  as  to  produce  strabismus. 

At  the  moment  of  sending  this  memoir  to  the  press,  I 
observed  with  M.  Charcot  a  new  case  of  paralysis  of  conver- 
gence, which  has  more  strongly  fixed  our  attention  upon 
the  relation  of  this  paralysis  to  the  vertigo  of  Meniere's  disease 
(0bs.  IV.). 

The  patient,  in  whom  the  visual  trouble  declared  itself  eight 
months  ago,  in  what  he  terms  an  attack  of  congestion,  had 
suffered  from  vertigo  with  diminished  acuteness  of  hearing  for 
fifteen  years.  The  attacks,  according  to  MM.  Charcot  and 
Gelle,  who  examined  the  state  of  hearing,  presented  the  true 
characters  of  aural  vertigo,  and  possibly  the  supposed  conges- 
tion which  marked  the  outset  of  the  diplopia  was  nothing  more 
than  violent  vertigo. 

In  the  presence  of  such  a  case,  the  question  arises  whether  a 
lesion  of  the  ear  could  not  give  rise  to  visual  troubles  by  reflex 
influence.  We  must  always  remember  that  this  paralysis  may 
exist  for  months,  years,  or  even  indefinitely,  which  is  hardly 
the  ease  with  reflex  paralyses ;  and  besides  that,  it  may  exist 
without  these  violent  attacks  of  vertigo,  and  without  lesion  of 
the  ear.  I  am  more  disposed  to  believe  that  the  troubles  of 
hearing  and  of  vision  arise  from  the  same  central  lesion. 

I  am  hardly  competent  to  solve  this  difiicult  question.  I 
will  only  mention  that  Jackson  has  indicated  the  existence  of 
abnormal  movements  of  the  eyes  during  aural  vertigo,  and 
that  he  attributes  to  them  a  certain  role  in  the  mode  or  origin 
of  the  access. 

M.  Charcot,  on  the  other  hand,  has  observed  in  patients  the 
existence  of  diplopia  during  the  access.  Lastly,  in  some  cases 
we  may  see  ordinary  paralysis  persisting  in  certain  muscles. 
One  patient  at  the  Salpetriere  presented  at  the  same  time  as 
the  paralysis  of  convergence,  an  absolute  paralysis  of  the  left 
external  rectus  muscle. 

I  must  add  that  many  patients  suffering  from  typical  aural 
vertigo  present  no  symptom  of  loss  of  convergence. 
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Observation   I.- — Paralysis   of  Convergence   and  of  Accommodation 
Abolition  of  Pupillary  Peflex  and  of  Convergence. 

M.  Vern — ,  set.  30,  mechanic. 

Power  of  convergence,  nil. 

On  attemptiug  to  converge,  the  left  eye  deviates  freely  outwards. 
Adduction  normal  during  lateral  movements  of  the  eyes. 

Crossed  diplopia  in  the  median  plane  for  all  distances.  Beyond 
3  metres,  separation  of  images  diminishes ;  it  does  not  increase 
lateral  directions  of  regard. 

M=  —  1  D  in  each  eye.  Double  paralysis  of  accommodation. 
With  +  2-5  D.  reads  No.  1  at  30  centimetres. 

Pupils  equal,  of  normal  dimensions.  No  reflex  for  convergence. 
Active  to  light.  Nor  does  the  pupil  react  when  he  fixes  with  a 
single  eye. 

No  lesion  of  fundus. 

Appreciates  distances  badly,  a  circumstance  which  he  much 
laments,  as  he  was  formerly  an  excellent  shot. 

Visual  trouble  commenced  with  diplopia  three  weeks  ago. 
Headache  five  years.     Vertigo  three  months.     Erythropsia. 

Observation  II. — Paralysis  of  Convergence  and  of  Accommodation. 
"  Absence  of  Pupillary  Reflex. 

Madame  Bodd — ,  set.  52. 

Power  of  convergence,  nil. 

Contraction  of  internal  recti  normal  in  the  lateral  directions  of 
regard. 

Crossed  diplopia  upon  the  median  line  for  all  distances.  When 
the  candle  is  displaced  laterally,  the  separation  of  images  instead 
of  being  increased  is  diminished.  Diplopia  persists  in  all  directions 
of  regard. 

H.  =  +  1*5  D.  Double  paralysis  of  accommodation.  With 
+  5*5  D.  reads  No.  1  at  30  centimetres. 

Pupils  equal,  freely  dilated. 

Both  reflexes  abolished. 

Fundi  normal. 

Vertigo  frequentl}'  since  the  age  of  2.  Patient  always  feels 
as  if  she  were  intoxicated. 

Persistent  pains  in  the  occipital  and  left  temporal  regions. 
Knee-jerk  normal.     No  ataxy,  no  syphilis. 

Observation    III. — Paralysis  of  Convergence  and  of  Accommodation. 
Abolition  of  the  Reflex  of  Convergence. 
Madame  Mita — ,  set.  54. 
Fixation  of  a  near  object  gives  rise  to  no  change  in  the  pupils. 

VOL.    IX.  Z 
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Patient  does  not  complain  of  diplopia.  This  can  be  produced  by 
tlie  simultaneous  use  of  a  red  glass  and  a  prism  base  upwards.  At 
4  metres  the  images  are  upon  the  same  vertical  line.  Nearer  to  the 
patient  there  is  crossed  diplopia ;  the  separation  is  not  increased 
by  lateral  displacements  of  the  candle.  Double  paralysis  of  ac- 
commodation H  =  +  2  D.  With  +  6  D.  pp.  at  30  cm.  reads 
No.  1. 

Pupils  equal,  normal  in  size. 

Eeflex  retained  for  light,  abolished  for  convergence. 

Onset  undetermined,  vertigo  for  a  long  time.  When  the  patient 
goes  out  in  the  bright  sunlight  she  is  seized  with  vertigo  and 
vomiting.     Sense  of  numbness  on  the  left  side. 

Observation  IV. — Paralysis  of  Convergence  and  of  Accommodation. 
Abolition  of  Pupil-reflex  in  Convergence. 

Mr.  Ball—,  ajt.  42. 

Movement  of  convergence,  nil.  The  lateral  movements  have 
their  normal  amplitude,  but  are  accompanied  by  slight  nystagmus. 
Crossed  diplopia  for  all  distances  and  in  all  directions  of  regard. 
No  notable  modifications  of  separation  in  the  right  and  left 
directions  of  regard. 

Pupil-reflex  reserved  for  light,  defective  when  convergence  is 
attempted  or  when  a  near  object  is  fixed  with  a  single  eye. 

Paralysis  of  accommodation  in  each  eye.  M  =  — 1-25  D.  Y  =  -^. 
With  3  D.  pp.  at  30  cm.  reads  No.  1  Snellen. 

No  lesion  of  fundus. 

Onset  of  visual  trouble  in  October  1885. 

After  an  attack,  without  complete  loss  of  consciousness,  the 
patient  sufiered  for  fifteen  days  from  visual  trouble  which  prevented 
him  counting  his  fingers ;  since  he  has  improved,  he  has  remarked 
that  he  sees  double. 

For  fifteen  years  the  patient  has  had  vertigo  with  slight  deaf- 
ness, in  which  MM.  Charcot  and  Gelle  have  recognised  the 
characters  of  aural  vertigo. 

Observation  V. — Paralysis  of  Divergence. 

Madame  Lep — ,  ^t.  31. 

Neither  strabismus  nor  trouble  in  ocular  movements  are  ob- 
jectively appreciable.  Homonymous  diplopia  becomes  evident  at 
40  cm.  from  the  patient  and  increased  beyond  that  distance.  The 
separation  of  the  images  remains  moderate ;  instead  of  becoming 
increased  when  the  candle  is  moved  to  the  right  or  left,  it  tends  to 
diminish.     The  diplopia  persists  in  all  directions  of  regard,  in  the 
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upper  as  well  as  the  lower  half  of  the  visual  field.  No  inclination 
of  images. 

The  pupils  react  to  light  and  to  convergence,  but  feebly. 

Sensibility  of  retina  normal.     No  ophthalmoscopic  lesions. 

Sudden  onset  of  visual  trouble  on  Jan.  1,  1884,  without  loss  of 
consciousness,  without  other  accident.  No  vertigo.  Habitually 
suffers  from  frontal  headache.     No  ataxy  nor  syphilis. 

Observation  VI.^ — Paralysis  of  Convergence  and  Divergence. 

Madame  Dup — ,  aged  62. 

All  other  movements  normal. 

Crossed  diplopia  on  the  median  plane,  for  a  short  distance. 

At  1.50  metre  the  images  become  fused.  At  3  metres  diplopia 
becomes  homonymous. 

Diplopia  persists  in  all  directions,  without  any  notable  modifi- 
cation for  the  same  distance. 

Pupils  normal  in  size,  and  reaction. 

Sudden  onset  of  visual  trouble  by  diplopia  without  any  other 
symptom.     N*  vertigo. 

B.  Combined  Paralysis  of  Convergence. 

In  this  form  of  paralysis,  the  defect  of  convergence  is 
accompanied  by  paralysis  of  elevation,  and  of  depression  in 
both  eyes,  with  retention  of  lateral  movements. 

This  paralysis  appears  to  be  very  rare  in  its  typical  and 
complete  form.  I  have  seen  one  case  where  the  visual  trouble, 
which  had  come  on  suddenly  in  a  polyuric  patient,  was  clearly 
characterised.  The  following  is  a  resume  of  the  observation, 
reported  more  fully  in  my  memoir  on  Associated  Paralyses. 

Observation  VII. — Paralysis  of  Convergence  with  Paralysis  of  Elevation 
and  Depression  in  both  Eyes.     Betention  of  Lateral  Movements. 

M.  Sey— ,  a3t.  67. 

Movements  of  elevation  and  depression  almost  nil  in  both  eyes. 

Complete  paralysis  of  convergence. 

The  internal  recti  contract  normally  for  adduction  in  lateral 
movements. 

The  diplopia  is  crossed  or  homonymous,  according  to  the  distance 
of  the  candle.  The  image  of  the  right  eje  always  remains  rather 
the  lower. 

The  elevators  of  the  lids  are  intact. 

z  2 
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No  paralj-sis  of  iris  ;  there  is,  on  the  contrary,  slight  myosis  with 
abolition  of  rcilexes. 

The  amplitude  of  accommodation  is  almost  nil,  but,  knowing  the 
patient's  age,  one  cannot  ascertain  whether  this  be  paralysed. 

The  paralysis  appeared  suddenly  on  the  night  of  Feb.  8,  1881. 
Since  that  date  there  has  been  a  tendency  to  fall  to  the  left. 
Polyuria  recurring  in  crisis,  with  heaviness  of  the  head,  from  which 
the  patient  suifered  before  the  development  of  the  ocular  trouble. 
Pulse  52. 

In  an  observation  by  Wernicke,  quoted  by  Nothnagel,  we 
find  the  same  type  of  paralysis.  The  two  eyes  are  unable  to 
move  either  upwards  or  downwards,  whilst  lateral  mobility  to 
the  right  or  left  remains  perfectly  normal.  But  the  condition 
of  the  convergence  is  not  pointed  out. 

This  form  of  paralysis  may  be  incomplete.  With  paralysis 
of  convergence  we  may  have  only  paralysis  of  elevation 
(Observation  V.  in  my  memoir),  or  paralysis  of  depression 
(Observation  by  Priestley  Smith^). 

These  symptoms  correspond  exactly  to  those  of  paralysis  by 
lesion  of  the  nuclei  of  the  3rd  pair,  as  we  take  it  to  be  along 
with  integrity  of  the  nuclei  of  the  6th  pair,  which  are  well 
known  to  innervate  the  external  rectus  of  the  same  side  and 
the  internal  rectus  of  the  opposite  side,  but  only  for  the  lateral 
movements. 

The  extension  of  the  paralysis  to  both  eyes  may  be  explained 
by  the  alteration  of  the  two  nuclei  which  are  sufficiently 
near  to  each  other  to  be  simultaneously  attacked  by  the  same 
lesion.  Moreover  it  is  not  impossible  that  the  lesion  of  a 
sino-le  nucleus  may  produce  bilateral  results.  This  hypo- 
the  sishas  already  been  advanced  to  explain  certain  cases  of 
labio  glosso-pharyngeal  paralysis  (oral  communication  by 
M.  Charcot^). 

Finally,  it  is  not  impossible  that  the  lesion,  instead  of 
directly   attacking  the  bulbo-pontal  nuclei,  is  situated  in   a 

>  '  Ophth.  Hosp.  Reports,'  1876. 

=  1  do  uot  knovf  of  any  very  conclusive  observations  on  paralysis  of  the  3rd 
pair  relatin"  to  one  eye  only  in  which  the  movements  of  adduction  of  the  internal 
rectus  are  conserved  in  the  lateral  directions  of  looking.  Therefore  in  considering 
typical  nuclear  paralysis  we  must  suppose  each  nucleus  to  innervate  one  eye  only. 
The  following  remarks  bear  upon  a  case  in  which  this  form  of  paralysis  was  well 
chiiracterised,  but  the  affection  appeared  to  be  cougenitiil : 
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neighboiiring  centre,  which  acts  immediately  upon  them, 
and  it  appears  that  this  centre  may  be  the  tubercula  quadri- 
gemina.  This  appears  to  be  the  result  of  Wernicke's  observa- 
tion (paralysis  of  elevation  in  each  eye,  with  conservation  of 
lateral  movements),  where  the  autopsy  proved  a  lesion  of  the 
rigid  corpora  quadrigemma,  and  of  another  by  Henoch^  in 
which  the  paralysis  of  elevation  in  each  eye  was  connected 
with  a  well-defined  tubercular  lesion  of  the  left  posterior  quadri- 
geminal  hody. 

It  has  been  long  known  that  connections  exist  between  the 
oculo-motor  centres  and  the  quadrigeminal  bodies.  In  this 
direction  we  shall  bear  in  mind  the  recent  experiences  of 
Darkchewitch,^  who  confirms  and  delineates  the  existence  of 
these  connections. 


Observation  VIII. — Pm-alyds  of  the  3rd  pair,  icith  Conservation  of  the  Movement 
of  Adduction,  probably  Congenital. 

Marie  Bauv — ,  set.  1'2J. 

Left  Eye. — Movements  normal  in  monocular  and  binocular  vision. 

Bight  Eye. — In  monocular  exploring,  the  movements  of  elevation  and  dejjres- 
sion  almost  nil.  Adduction  and  abduction  normal.  Action  of  inferior  oblique 
appears  to  be  completely  defective.  Action  of  superior  oblique,  deprived  of  its 
antagonist  by  the  movements  of  torsion,  is,  on  the  contrary,  exaggerated.  If  the 
patient  attempt  to  look  downwards  and  outwards  the  eye  describes  a  downward 
movement,  and  further  undergoes  a  very  marked  degree  of  torsion,  similar  to  the 
hands  of  a  watch. 

In  exploring  binocular  vision  the  same  results  are  found,  and  further  that  the 
movement  of  convergence,  which  is  normal  in  the  left  is  absent  in  the  right  eye ; 
it  is  true  this  eye  is  highly  amblyopic,  only  counts  fingers. 

No  lesion  of  the  fundus. 

The  pupil  is  slightly  dilated,  but  there  is  no  paralysis  of  the  sphincter.  The 
reflex  is  absent  for  convergence,  it  is  feeble  for  light.  The  elevator  of  the  upper 
lid  is  not  affected.  The  affection  appears  to  be  Congenital ;  the  child  has  always 
squinted  freely  ;  she  had  convulsions  at  the  age  of  26  months. 

1  '  Berlin.  Klin.  Wochensch.,'  18G4,  No.  13. 

«  '  Neurolog.  Centralblatt,'  1885. 


NOTE  ON  TWO  NEWLY  DESCRIBED  TEACTS  IN 
THE  SPINAL  CORD. 

BY  CHARLES   S.   SHERRINGTON,   M.B. 

It  is  now  twelve  years  since  Woroschiloff  published,  among 
other  experiments  conducted  under  Ludwig's  supervision, 
some  which  showed  that  in  the  lower  dorsal  region  of  the 
spinal  cord  of  the  rabbit,  after  both  posterior  columns  and  the 
posterior  halves  of  both  lateral  columns,  and  the  whole  of  the 
grey  matter  lying  behind  the  central  canal  had  been  cut 
through,  sensory  impulses  arising  in  the  nerves  of  the  hinder 
limbs  still  passed  forward  to  aifect  motor  mechanisms  in  the 
cervical  spinal  cord  and  brain.  The  tract  or  tracts  thus 
transmitting  sensory  impulses  in  the  anterior  (ventral)  half  of 
the  spinal  cord  remained  an  anatomical  mystery  until  much 
more  recently.  The  direct  cerebellar  tract,  if  that  occupy  in 
the  rabbit  a  position  corresponding  to  its  position  in  man,  it 
could  not  be,  for,  in  that  case,  by  Woroschiloif  s  experiment, 
it  must  have  been  completely  cut  through. 

Passing  over  an  observation  of  Gowers  in  1877,  which 
tended  to  extend  Woroschiloff's  result  to  injuries  of  the 
human  cord,  and,  passing  over  scattered  evidence  by 
Westphal  of  the  existence  of  tracts  capable  of  independent 
degeneration  in  the  ventral  portion  of  the  antero-lateral 
column,  especially  of  the  cervical  region  of  the  cord,  Cowers' 
notice  of  an  ascending  antero-lateral  tract  in  his  '  Diseases  of 
the  Spinal  Cord,'  is  the  first  anatomical  confirmation  of 
Woroschiloff's  observation.  Westphal  undoubtedly  figured 
at  least  once  a  degeneration  of  the  tract  elucidated  by 
Cowers,  but  his  material  did  not  allow  him  to  delimit,  nor 
could  he  suggest  the  function  of  fibres  degenerated.  Kahler 
and  Pick,  Striimpell  and  Leyden,  also  figured  portions  of  the 
same  tract,  but  had  no  means  of  gauging  its  real  extent  or  its 
significance. 
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In  1880,  however,  Gowers  fif^ured  a  preparation  taken  from 
the  dorsal  rej^iou  of  a  spinal  cord  in  a  case  in  which  the  lower 
extremity  of  the  cord  had  been  crushed.  The  preparation 
was  figured  to  show  that  besides  the  ascending  degeneration 
in  the  posterior  columns,  an  area  of  ascending  degeneration 
existed  in  each  lateral  column  just  in  front  of  the  region  of 
the  crossed  pyramidal  tract.  This  ascending  lateral  degenera- 
tion gave  in  cross  section  an  area  shaped  like  an  inverted  comma, 
the  tail  of  the  comma  occupying  the  periphery  of  the  antero- 
lateral column  in  front  of  the  direct  cerebellar  tract,  the  head 
occupying  part  of  Flechsig's  "  mixed  area  of  the  lateral 
column."  In  this  case  the  injury  to  the  spinal  cord  had  been 
too  low  down  to  implicate  the  direct  cerebellar  tracts.  Re- 
calling Woroschiloff's  experimental  and  his  own  clinical 
observations.  Growers  concluded  that  the  tract  in  question 
subserved  cutaneous  eensory  impulses. 

A  year  later  than  the  appearance  of  Gowers'  work,  Hadden 
showed  before  the  Pathological  Society  of  London  specimens 
of  a  symmetrical  degeneration  in  the  anterior  part  of  lateral 
columns.  There  was,  however,  no  degeneration  of  the 
posterior  columns,  nor,  unfortunately,  any  history  attaching 
to  the  case. 

In  1884,  Dejerine  published  a  paper,  based  upon  two 
tabetic  cases,  in  which  he  denied  any  true  systemic  character 
to  the  lesion  occupying  the  periphery  of  the  antero-lateral 
column.  It  is,  he  said,  merely  a  chronic  superficial  myelitis 
secondary  to  a  chronic  pial  meningitis,  and  propagated  by 
continuity  of  tissue  from  the  overlying  pia  mater  to  the  under- 
lying nervous  structures.  He  termed  it  part  of  an  annular 
"  meningo-myelite  corticale  a  marche  subaigue  ou  chronique 
suivant  les  cas."  Against  this  view  Striimpell  had  spoken, 
and  Westphal  has  since  urged  the  objection,  that  in  two  cases 
in  which  the  peripheral  degeneration  had  been  found  and 
figured  by  him,  there  was  no  thickening  or  other  anatomical 
sign  of  inflammation  of  the  pia  mater,  certainly  not  a  trace  in 
the  region  covering  the  degenerated  area. 

It  is  difficult  to  see  how  a  meningitis  could  give  rise 
beneath  it  to  the  symmetrical  comma-shaped  degeneration 
recorded  by  Gowers,  for  the  head  of  the  inverted  comma  lies 
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removed  from  the  periphery  of  the  cord.  And  Hadden's 
case,  if  rehitod  to  the  others,  exhibits  the  deeper  portion  of 
the  tract  suffering  without  participation  by  the  peripheral. 
And  yet  stronger  is  the  argument  furnished  by  the  observation 
of  Bechterew,  that  a  tract  of  fibres  corresponding  in  position  to 
a  portion  of  the  comma-shaped  tract,  develops  apart  from  the 
rest  of  the  lateral  column. 

Quite  recently  also  further  evidence  in  favour  of  the  truly 
systemic  nature  of  the  lesion  has  been  produced  by  Tooth. 
In  a  case  of  compression  of  the  cord  at  the  fifth  dorsal  vertebra, 
ascending  degeneration  had  not  only  affected  the  posterior 
columns  and  the  cerebellar  tracts,  but  also  areas  situate  at  the 
periphery  of  the  lateral  columns  near  their  junctions  with  the 
anterior.  Still  more  lately  has  Westphal  figured  a  border- 
degeneration  (Rand-degeneration)  in  a  case  of  diseased  posterior 
columns  reported  at  length  in  the  '  Archiv  fiir  Psychiatric  ' ;  and 
Striimpell  in  the  same  journal  described  and  figured  a  very 
striking,  although  not  uncomplicated  example  of  it.  The 
latter  authority  remarks,  that  there  was  no  trace  of  concomitant 
meningitis ;  that  the  degeneration  occupied  the  whole  antero- 
lateral periphery  from  the  cerebellar  tract  behind  to  the  direct 
pyramidal  at  the  lip  of  the  anterior  median  fissure  ;  and  lastly, 
that  we  possess  no  hint  as  to  the  function  of  the  fibres 
involved. 

Not  without  reason,  therefore,  did  Gowers  publish,  in  the 
'  Neurologisches  Centralblatt '  of  last  March,  a  new  note  on  his 
original  case,  adding  that  he  had  observed  disease  of  the  same 
tract  in  a  couple  of  cases  of  tabes  dorsalis. 

To  consider  more  fully  the  observation  of  Bechterew. 

The  original  description  by  Tiirck,  &c.,  of  secondary 
degenerations  of  the  pyramidal  tracts,  &c.,  acquired  much 
greater  weight  when  it  became  evident  that  the  degeneration 
method  and  Flechsig's  developmental  method  arrived  at  similar 
results.  Flechsig,  however,  in  the  developing  human  cord, 
discovered  no  such  tract  as  that  found  degenerated  by  Gowers. 
After  distinguishing  in  the  lateral  column  the  crossed 
pyramidal  and  direct  cerebellar  tracts,  he  classed  all  the  rest  ' 
of  the  lateral  column  together  as  a  "  Vordere  gemischte 
Zone."    After  distinguishing  in  the  anterior  column  the  direct 
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pyramidal  tract,  lie  classed  all  the  rest  of  it  together  as  the 
Vorderstrang  Gruiid-biiudel.  His  work  yields  uo  evidence  of 
the  tract  marked  out  by  the  comma-shaped  border  degenera- 
tion in  the  lateral  and  anterior  columns.  Kecently,  however, 
from  material  investigated  in  Flechsig's  laboratory  by  Prof. 
Bechterew,  the  latter  has  been  able  to  find  in  the  lateral 
columns  a  tract  of  fibres  developing  apart  from  the  rest  of  the 
mixed  zone,  and  corresponding  to  a  portion  of  the  tract 
demonstrated  by  the  ascending  degeneration  of  Gowers ;  the 
portion  thus  confirmed  is  that  bounding  the  direct  cerebellar 
tract. 

But  the  developmental  method  does  in  reality  confirm, 
completely  and  in  its  entirety,  the  tract  described  by  Gowers. 
The  middle  of  the  8th  month  of  intra-uterine  life  is  the  epoch 
at  which  to  look  in  the  human  offspring  for  such  evidence. 
The  developing  spinal  cord  then  shows  the  tract  precisely  as 
delimited  by  Dr.  Gowers.  At  that  period  there  are  three 
tracts,  of  which  the  nerve-fibres  have  not  yet  acquired  their 
medullary  sheaths  ;  they  are  the  pyramidal,  crossed  and  direct ; 
the  tract  of  Lissauer  adjoining  the  posterior  corner,  the  comma- 
shaped  antero-lateral  tract.  Of  these  three  tracts  Lissauer's 
is  the  first  to  become  meduUated  ;  the  pyramidal,  crossed  and 
uncrossed,  the  last.  The  comma-shaped  antero-lateral  has  an 
intermediate  date.  But  although  the  fibres  of  the  comma- 
shaped  tract  may  be  spoken  of  as  roughly  all  becoming 
medullate,  at  the  same  epoch,  that  is  not  strictly  true.  The 
more  anterior  (ventral)  lying  fibres  acquire  the  medullary 
sheath  earlier  than  do  the  more  posterior  (dorsal)  ;  also  those 
nearest  the  crossed  pyramidal  tract  acquire  it  earlier  than  do 
those  at  the  margin  of  the  lateral  column.  The  fibres  latest 
to  develop  are  those  at  the  margin  of  the  lateral  column,  just 
in  front  of  the  direct  cerebellar  tract. 

The  tract  is  not  marked  off  from  the  cerebellar  by  a  sharp 
line,  but  groups  of  its  fibres  lie  islanded  within  the  more 
anterior  (ventral)  portion  of  the  latter. 

Probably  Bechterew  observed  the  tract  at  a  period  when  its 
more  anterior  and  internal  portions  were  already  medullate. 
Such  a  supposition  accounts  for  his  description  of  it,  and  the 
discrepancy  between  his    observations  and    those  of  Gowers. 
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111  figures  1,  2,  and  3,  of  the  plate,  I  give  the  appearance  of 
the  tract  in  tlie  upper  dorsal  and  cervical  regions  of  the  spinal 
cord  at  the  8th  month  of  intra-utcrine  life.  Fig.  4  shows  it  in 
the  cervical  region  at  a  later  stage,  where  its  appearance 
agrees  better  with  the  description  by  Bechterew. 

Stated  briefly,  the  anatomy  of  the  ascending  antero-lateral 
tract  is  as  follows.  In  position  it  stretches  throughout  the 
lumbar,  dorsal,  and  cervical  regions,  occupying  in  cross-section  a 
comma-shaped  area,  the  head  lying  in  the  lateral  columns 
touching  the  ventral  edge  of  the  pyramidal  tract,  the  tail 
extending  along  tlie  edge  of  the  antero-lateral  column  from 
cerebellar  tract  behind,  to  anterior  median  fissure  in  front.  At 
the  top  of  the  cervical  region  where  the  cerebellar  tract  comes 
to  lie  more  anteriorly  (ventrally)  and  the  crossed  pyramidal 
reaches  the  margin  of  the  lateral  column  behind  the  cerebellar, 
the  comma  tract  besides  occupying  the  same  area  as  it  does  at 
lower  levels,  stretches  as  a  thin  band  between  the  cerebellar 
and  pyramidal  tracts. 

The  tract  does  not  degenerate  below  a  point  of  injury,  but 
does  degenerate  above  it.  After  injury  about  the  level  of  the 
last  dorsal  nerve-root,  its  degeneration  does  not  reach  higher 
than  the  upper  part  of  the  cervical  enlargement ;  a  large 
proportion  of  the  fibres  composing  the  tract  must  therefore  be 
confined  to  the  spinal  cord  itself.  Bechterew  believes  the 
tract  at  its  upper  extremity  enters  the  nucleus  lateralis  of  the 
medulla  oblongata  ;  it  must  be  remembered,  however,  that  he 
only  observed  the  more  posterior  lying  portion  of  the  tract. 

As  to  experimental  evidence  of  the  antero-lateral  tract, 
Langley,  in  the  April  number  of  this  Journal,  drew  attention 
to  the  probability  that  many  of  the  fibres  in  the  more  ventral 
portion  of  the  periphery  of  the  lateral  column,  though  they 
degenerate  upward,  are  not  fibres  belonging  to  the  direct 
cerebellar  tract.  In  the  mouse,  after  injury  to  the  spinal 
cord  at  the  level  of  the  4th  lumbar  nerve-roots,  an  ascending- 
degeneration  in  the  posterior  columns  and  in  the  peripheral 
portion  of  the  lateral  column  occurs,  which,  at  a  distance  of 
nine  nerve-roots  above  the  injury  to  the  cord,  presents  the 
localisation  represented  in  fig.  5  of  plate.  There  certain 
fibres  are  degenerating  in  Goll's  columns,  and  certain  fibres  in 
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the  periphery  of  the  hiteral  columTi,  but  not  in  that  part  of 
the  periphery  which,  judging;  by  analogy  from  the  human  and 
canine  cord,  belongs  to  the  direct  cerebellar  tract.  It  is 
probable  that  the  lesion  was  altogether  too  far  down  in  the 
lumbar  region  to  implicate  the  cerebellar  tract,  for  I  find 
nowhere  good  evidence  of  its  degeneration.  I  imagine  that 
the  tracts  degenerating  at  the  level  of  the  7th  dorsal  nerve- 
roots  (plate,  fig.  5)  are  representative  of  the  tracts  that  give 
in  man  the  ascending  degeneration  in  Goll's  column,  and  the 
ascending  antero-lateral  degeneration  of  Gowers'. 

At  the  level  of  the  5th  cervical  nerve-roots,  no  degenerating 
fibres  that  I  could  detect  were  jwesent  in  the  cord  of  the 
mouse.  The  animal  had  been  killed  on  the  twentieth  day 
after  the  operation  upon  the  lumbar  cord.  On  the  supposition, 
generally  admitted,  that  fibres  secondarily  degenerating  in 
the  spinal  cord  undergo  that  jjrocess  almost,  if  not  absolutely, 
simultaneously  throughout  their  length,  it  follows  from  the 
above  that  the  tract  in  question  does  not  everywhere  pass 
unbrokenly  from  cord  to  brain,  although  presumably  those  of 
its  fibres  whose  distal  organ  is  in  the  upper  dorsal  and  cervical 
regions,  do  do  so.  The  portion  of  the  tract  passing  upward 
from  the  lumbar  region  does  not  appear  to  reach  further  than 
the  lower  cervical  region.  With  regard  to  the  function  of  the 
tract,  the  original  experiment  by  Woroschiloff,  the  degene- 
ration in  an  ascending  direction,  the  clinical  observations  of 
Gowers,  and  the  results  obtained  by  Bechterew,  all  point  to  a 
sensory  function. 

I  have  repeated  Woroschiloffs  experiment  three  times — on 
dogs  instead  of  on  rabbits — ^and  have  supplemented  the  usual 
indices  taken  as  evidences  of  sensation  by  observations  on  the 
blood  pressure,  after  the  plan  adopted  by  Miescher.  The 
three  experiments  yielded  the  same  results.  I  quote  the 
second  of  them. 

June,  17,  1886.— Dog,  $  ,  weight,  14i  kilos. 

10  A.M. — Chloroform,  later  chloroform  and  ether  mixed,  administered. 

Spinal  cord  exposed  through  posterior  arch  of  9th  dorsal  vertebra ;  the  posterior 
half  of  the  spinal  cord  divided  with  a  galvano  cautery ;  a  Beer's  cataract  knife 
then  pushed  forward  (downward)  through  the  thickness  of  the  cord  twice,  each 
time  with  its  straight  edge  in  the  median  line,  the  first  time  the  oblique  edge 
toward  the  right,  the  second  time  oblique  edge  toward  left.  (In  this  way  the  only 
portions  of  the  cord  at  the  point  of  operation  that  remained  unsevcred  were  the  two 
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iintx'ro-lateral  portious  mark..l  in  the  diagram  by  A  L.  A  h.)  llicmorrhagc 
stopped  ;  wound  covered  by  intc^guraents ;  animal  allowed  to  recover  from  anajH- 
tliotic. 


Dorsal. 

2  P.M. Animal  has  recovered  from  anfesthetic,  and  has  taken  some  food.  Hind- 
limbs  completely  paralysed  and  flaccid;  but  pricking,  pinching,  and  elcctnc 
stimulation  of  the  hind  feet  appear  indubitably  felt.  The  animal  looks  round  to 
see  wbat  has  touched  him :  hard  pinching  appears  to  cause  discomfort,  for  the  dog 
turns  then  quickly  and  angrily  as  if  to  bite. 

2.15   P.M. Chloroform  again  administered.      Artificial   respiration  employed. 

Curare  "-iven  by  external  jugular  vein.  The  left  carotid  connected  with  a 
Ludwio-'s  kymographion.  The  two  sciatic  nerves,  right  and  left,  prepared,  and 
sheathed  electrodes  placed  upon  them.  Time  marker,  seconds,  and  electric  signal 
also  registering  upon  drum  of  kymographion.  Two  pint  Daniells  in  primary 
circuit  of  a  Du  Bois  apparatus,  for  stimulation. 

2.50  P.M.— Aortic  blood-pressure  as  observed  through  left  carotid  is  11  mm.  Hg. 

2.55  p.M. Stimulation  for  3-5"  of  right  sciatic  nerve,  the  secondary  coil   of  the 

Du  Bois  (smaller)  apparatus  being  at  10  cent,  from  the  primary,  causes  blood- 
pressure  to  rise  from  113  mm.  Hg.  to  127  mm.  Hg.  The  curve  of  the  rise  as 
marked  [on  the  kymographion  tracing  shows  two  maxima,  the  earlier  reaching 
127  mm.'  Hg.,  the  later— 22"  later— reaching  124  mm.  Hg. 

2.58  P.M. Stimulation,  for  3"  of  the  left  sciatic,  with  same  strength  of  current, 

wives  a  similar  rise  of  aortic  blood  pressure,  showing  again  two  maxima,  an 
earlier  of  129  mm.  a  later  of  130  mm. 

(These  results  were  obtained  several  times  over,  and  the  experiment  then  con- 
cluded thus :) 

3.40  P.M. — Abdominal  aorta  ligatured  just  below  origin  of  lowest  pair  of  lumbar 

arteries. 

3.55  P.M. — Right  sciatic  stimulated  with  similar  result  to  those  recorded  prior 
to  ligature  of  aorta. 

3.58  P.M. — Left  sciatic  gives  similar  result  to  right. 

4.5  P.M. — Partial  section  of  dorsal  spiual  cord  turned  into  a  complete  division 
with  the  knife. 

4.15  P.M. — Stimulation  of  sciatic  nerves  with  secondary  coU  pushed  over  primary 
at  full  has  no  effect  upon  aortic  blood  pressure. 

Thus   sensory  stimuli   were  able  to  initiate  impulses  that 

passed  upward  to  the  medulla  through  the  portions  A  L  of  the 

cord  at  the  ninth  dorsal  vertebra.     Local  vasomotor  centres 

exist  in  the  spinal  cord,  but  that  it  was  through  these  below 

the  seat  of  operation  that  the  rise  of  aortic    blood-pressure 
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obsei'vetl  in  the  experiment  was  brought  about,  is  negatived 
by  the  persistence  of  the  reflex  rise  in  the  line  of  the  blood- 
pressure  tracing  after  cutting  out  from  the  general  circulation 
both  hinder  extremities  and  the  pelvic  viscera.  The  immediate 
efifacement  of  the  blood-pressure  rise  on  turning  the  partial 
into  a  complete  section  of  the  spinal  cord,  again  confirms  the 
same  conclusion.  I  may  add  that  in  one  experiment  the 
splanchnics  on  each  side  were  divided,  and  that  the  reflex  rise 
in  blood-pressure  persisted  as  before,  although  the  general 
blood-pressure  had  of  course  become  lower. 

A  tract  of  small  fibres  at  the  junction  of  the  lateral  and 
posterior  columns  has  recently  been  described  by  Lissauer  as 
containing  all  the  small  fibres  entering  the  cord  from  the 
posterior  roots  of  the  spinal  nerves.  In  view  of  Gaskell's  late 
researches  into  the  functions  of  the  small  fibres  of  the  nerve 
roots,  this  description  by  Lissauer  acquires  the  highest  interest. 
The  more  so  to  the  pathologist,  that  the  tract  is  frequently 
sclerosed  in  tabes  dorsalis.  The  independent  existence  of 
Lissauer's  tract  has  also  been  this  spring  aflirmed  by  Professor 
Bechterew,  pursuing  the  developmental  method  of  research. 
He  includes  it  in  the  lateral  column  as  a  special  constituent  of 
that  column. 

From  my  own  observations  I  find  distinct  developmental 
confirmation  of  Lissauer's  tract,  both  in  man  and  in  the  dog. 
About  the  middle  of  the  eighth  month  of  intra-uterine  life  in 
man,  and  in  the  newly-born  puppy,  a  tract  of  fine  fibres  wedged 
in  between  the  lateral  and  posterior  columns  begins  to  become 
medullate.  By  the  ninth  month  these  fibres  are  fully 
medullate.  Until  they  are  medullated,  very  few  medullated 
fibres  are  to  be  found  in  the  substantia  gelatinosa  of  the 
posterior  horn  ;  a  fact  which  confirms  Lissauer's  view  of  the 
identity  in  part  of  the  two  sets  of  fibres.  The  amount  of 
substantia  gelatinosa  and  the  size  of  the  area  occupied  between 
posterior  and  lateral  columns  by  the  small-fibre  tract  appear  to 
me  roughly  proportional  also,  where  one  is  large,  so  also  is  the 
other,  and  vice  versa.  Bechterew  also  observed  this  relation. 
But  to  consider  the  tract  a  part  of  the  lateral  column  as 
Bechterew  does,  involves  a  somewhat  strained  nomenclature. 
If  the  tract  observed  by  Bechterew — he  gives  no  figures  of  it — 
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be  really  the  same  as  that  described  by  Lissauer  and  observ- 
able in  my  specimens,  it  seems  to  me  distinctly  witliin  the 
posterior  column.^  Indeed,  according  to  my  own  preparations, 
it  would  seem  to  extend  along  the  surface  of  the  posterior 
external  column  for  a  varying  but  sometimes  (lower  cervical 
region)  considerable  distance  toward  the  posterior  median 
fissure.  Lissauer's  tract  of  fine  fibres  is  easily  seen  in  the 
crocodile's  cord,  and  Dr.  Gaskell  has  pointed  out  to  me  that 
in  that  animal  the  periphery  of  the  whole  of  the  posterior 
column  is  occupied  by  a  zone  of  similar  fine  fibres.  I  find,  as 
did  Bechterew,  that  Lissauer's  tract  runs  through  the  entire 
cord  from  the  middle  of  the  sacral  region  upwards.  For  the 
dorsal  and  cervical  regions  it  is  shown  in  figs.  1,  2,  3  and  4. 

Finally,  to  return  for  a  moment  to  the  discrepancies  in  the 
hitherto  published  descriptions  of  the  tract,  called  by  Gowers 
the  ascending  antero-lateral.  They  contrast  strongly  with 
the  unanimity  of  all  descriptions  of  the  pyramidal  tract. 
Both  pathological  and  developmental  evidence  point  to  the 
ascending  antero-lateral  tract  being,  as  is  in  reality  of  course 
the  crossed  pyramidal,  a  congeries  of  smaller  tracts,  not  all 
attaining  their  full  development  absolutely  simultaneously, 
and,  though  close  together,  yet  fairly  independently  localised. 
On  the  other  hand,  that  all  subserve  analogous  purposes  and 
connect  distant  spinal  segments  in  analogous  fashion,  one  can 
hardly  fail  to  believe. 
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'  In  the  lower  lumbar  region,  and  at  the  level  of  the  lower  extremity  of  the 
l^yramidal  decussation,  the  tract  of  Lissauer  certainly  does  encroach  upon  the 
limits  of  the  lateral  column.  That  the  size  of  Lissauer's  tract  in  cross-section 
does  bear  direct  proportion  to  the  amount  of  substantia  gelatinosa  is  only  roughly 
true.  At  the  top  of  the  cervical  region,  for  instance,  the  tract  of  Lissauer  is  as 
large  as  in  the  lumbar  swelling.  Again,  the  tract  as  one  follows  it  from  the 
spinal  cord  into  the  medulla  oblongata,  in  which  latter  it  at  first  bears  the  same 
relation  to  the  substantia  Eolandi  as  it  does  to  the  substantia  gelatinosa  in  the 
former,  becomes  less  and  less  distinct  upward,  although  the  substantia  Rolandi 
progressively  enlarges. 
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EXPLANATION  OP  PLATE. 


Figs.  1,  2,  and  3. — Cross  sections  of  spinal  cord  at  levels  of  4th  cervical  nerve- 
root,  of  2nd  dorsal  nerve-root,  and  of  lower  pyramidal  decussation,  respectively. 
From  liuraan  foetus  at  middle  of  eighth  month.  Coloured  by  Weigert's  hema- 
toxylin method,  and  magnified  four  diameters.     Ad  nat.  del. 

Fig.  i. — Similar  to  Fig.  1  above,  but  taken  from  the  human  foetus  of  the  ninth 
month. 

The  depth  of  sliading  represents  the  degree  of  development  attained  by  the 
various  tracts,  the  darker  being  the  more  completely  grown.  The  only  portions 
left  white  are  the  central  grey  substance  of  the  cord  and  those  tracts  in  the 
white  matter  whose  fibres  have  not  yet  acquired  medullary  sheaths. 

Fig.  5. — Spinal  cord  of  mouse  at  level  of  7th  dorsal  nerve,  showing  position  of 
experimentally  produced  ascending  degenerations. 

Abbreviations  used  for  the  figures : — 

Pyr.  =  pyramidal  tract. 

Chll.  =  cerebellar  tract. 

Ant.  Lat.  Tr.  =  anterolateral  tract. 

L.'s  Tr.  —  tract  of  Lissauer. 


THE  LATERAL  RECESSES  OF  THE  FOURTH  VEN- 
TRICLE; THEIR  RELATION  TO  CERTAIN 
CYSTS  AND  TUMOURS  OF  THE  CEREBELLUM, 
AND  TO  OCCIPITAL  MENINGOCELE. 

BY    J.    BLAND    SUTTON,    F.R.C.S., 

Assistant-Surgeon  to  the  Middlesex  Hospital ;  Erasmus  Wilsoii  Lecturer  on 
Pathology,  Boyal  College  of  Surgeons. 

The  Pathological  Society  of  London,  on  the  evening  of 
Febniary  2nd,  1886,  was  concerned  with  the  exhibition  of  a 
collection  of  intra-cranial  tumours,  which  for  richness  and 
variety  of  material  has  probably  never  been  equalled  in  the 
history  of  cerebral  pathology.  Among  the  specimens  there 
shown,  four  especially  arrested  my  attention.  Two  were 
exhibited  as  tumours  in  connection  with  the  seventh  nerves, 
the  third  and  fourth  as  tumours  of  the  cerebellum.  The  first 
two  exhibited  by  Dr.  Goodhart  may  be  briefly  described  as 
follows  :  A  tumour  on  each  seventh  nerve  removed  at  a  post- 
mortem examination  in  1873.  The  case  had  been  under  the 
care  of  Dr.  Wilks.  The  tumour  on  one  side  was  as  large  as  a 
pigeon's  egg,  whilst  that  on  the  other  side  was  much  smaller. 
The  growths,  which  were  of  a  fibro-sarcomatous  nature,  oc- 
curred in  a  woman,  aged  26. 

In  the  second  case  the  tumour  was  of  similar  character,  but 
unsymmetrical,  and  occupied  the  seventh  nerve. 

The  third  specimen  was  exhibited  by  Dr.  Frederick  Taylor  as 
a  fibro-sarcomatous  tumour,  growing  out  of  one  side  of  the  floc- 
culus of  the  cerebellum  ;  it  measured  half-an-inch  in  length, 
was  one-third  of  an  inch  in  breadth,  and  a  quarter  of  an  inch 
in  thickness,  and  gave  rise  to  no  demonstrable  symptoms. 

The  fourth  case,  described  by  Dr.  Beevor,  w^as  the  brain  of  a 
man  aged  40,  wiih  two  tumours,  one  on  either  side  of  the 
medulla.     The  growth  on  the  left  side  was  of  the  size  of  a 
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bantam's  o^g.  It  compressed  the  cerebellum  and  pons 
Varolii,  and  had  by  pressure  destroyed  the  fifth,  seventh 
eighth  and  ninth  nerves.  The  tumour  on  the  left  side  was  of 
the  size  of  a  hazel-nut,  and  occupied  the  angle  between  the 
flocculus,  pons  and  medulla.  It  has  pressed  upon  the  seventh 
and  eiglith  nerves  (Fig.  4). 

These  four  specimens  presented  a  set  of  common  characters 
which  set  me  thinking.  They  were  all  situated  in  the  imme- 
diate neiglibourhood  of  the  flocculus,  and  of  the  seventh 
cranial  nerve ;  they  presented  the  same  naked-eye  characters, 
and  agreed  histologically. 

In  Dr.  Goodhart's  first  specimen  the  disease  was  symmetrical, 
and  this  symmetry  is  by  no  means  infrequent  in  this  class  of 
cases.     In  Dr.  Beevor's  case  the  tumours  were  symmetrical. 

In  addition  to  the  above  features  the  following  fiict  is 
somewhat  remarkable. '  Among  all  the  neoplasms  exhibited  on 
that  noteworthy  occasion  there  were  no  other  specimens  in 
any  other  part  of  the  brain  which  resembled  these  tumours, 
except  one  also  exhibited  by  Dr.  Goodhart  as  a  fibrous  growth 
of  the  left  fifth  nerve  ;  but  this  I  shall  later  endeavour  to  show 
had  its  origin  from  the  same  source  as  the  preceding  tumours.^ 

At  that  time  the  question  of  symmetry  and  asymmetry  of 
disease  was  occupying  my  leisure  time,  and  the  nature  of  these 
growths  seemed  a  profitable  subject  for  investigation,  especially 
as  the  normal  anatomy  of  the  particular  portion  of  the  brain, 
for  which  these  tumours  have  a  predilection,  has  long  been  a 
favourite  study  with  me. 

Turning  our  attention  to  the  normal  disposition  of  parts  in 
the  neighbourhood  of  the  flocculus  we  shall  find,  as  represented 
in  Fig.  1,  that  the  cavity  of  the  fourth  ventricle  is  extended 
laterally  by  means  of  two  tubular  prolongations,  known  as  the 
lateral  recesses,  which  pass  between  the  superior  and  inferior 
peduncles  of  the  cerebellum  to  open  in  the  subarachnoid  space 
on  either  side.  These  recesses  are  in  close  relation  with  the 
flocculus,  and  with  the  facial,  auditory,  glosso-pharyngeal  and 
vagus  nerves.  The  fibres  of  the  auditory  nerve  after  leaving 
the  floor  of  the  fourth  ventricle,  lie  on  the  anterior  wall  of  the 

*  '  Many  similar  cases  are  recorded  in  periodical  literature,  and  in  the  early 
volumes  of  the  '  Transactions  of  the  Pathological  Society.' 
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recess.  Prolono:ations  of  the  choroid  plexus  pass  through  the 
recesses,  and  terminate  in  little  villous  masses  at  the  base  of 
the  flocculus. 

These  lateral  recesses,  and  the  important  relations  they 
establish  between  the  subarachnoid  cavity  and  the  ventricular 
system  of  the  brain,  has  not  received  the  attention  they  deserve, 


Fia.  1. — A  transverse  section  of  the  fourth  ventricle  of  the  brain,  showing  the 
lateral  recesses  with  their  fringes  of  choroid  plexus.  The  nerve  filaments 
belong  to  the  glosso-pharyngeal  and  vagiis. 

either  from  the  anatomist  or  pathologist.  The  credit  of  dis- 
covering this  connection  belongs  to  Key  and  Ketzius,  who 
have  given  a  full  description  of  the  part  in  their  monograph, 
'Studien  in  der  Anatomic  des  Nervensystem,'  Stockholm,  1875. 
In  the  Erste  Halfte,  Seite  111  und  115,  "  Ueber  der  ofl'enen 
Zusammenhang  der  Hirnventrikel  mit  den  Subarachnoidal- 
raumen,"  the  account  is  prefaced  by  a  historical  review,  in 
which  due  credit  is  given  to  preceding  anatomists,  Bockdaleck, 
Keichert,  and  Luschka,  regarding  the  recesses,  but  their  real 
nature  was  detected  by  Key  and  Eetzius. 

If  the  relations  of  the  terminal  extremities  of  the  lateral 
recesses  be  inquired  into,  we  shall  find  that  they  come  into 
contact  with  that  portion  of  the  petrous  bone  indicated  in 
the  adult  as  the  aqueductus  vestibuli.  A  critical  inquiry  into 
this  region  discloses  certain  relations  of  no  small  degree  of 
interest. 

During  the  development  of  the  internal  ear,  one  of  the  most 
conspicuous  features  is  a  tubular  prolongation,  derived  from, 
and  remaining  in  communication  with,  the  primary  otic  vesicle 
known  as  the  recessus  labyrinthi.  This  pierces  the  cranial 
wall,  and  becomes  imbedded  in  the  substance  of  the  petrous 
portion  of  the  temporal  bone.  Although  very  large  in  early 
foetal  life,  it  fails  to  grow  at  the  same  rate  as  the  rest  of  the 
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labyrinth;  at  birth  it  is  represented  as  a  narrow  passage, 
terminated  by  a  bulbous  end,  lined  by  epithelium,  and  known 
as  the  saccus  endolymphaticus,  and  is  lodged  in  the  bony 
oanal  named  aqueductus  vestibuli. 

Although  in  the  later  periods  of  festal  life  the  saccus  enflo- 
lymphaticus  is  shut  from  the  general  cavity  of  the  arachnoid  by 
the  dura  mater,  nevertheless  in  early  embryonic  life  this  duct 
establishes  a  communication  between  the  labvrinth  and  the 


Fio.  2. — The  pons  and  medulla  rcpreseutcd  somewhat  diagrammatically,  show- 
ing the  tufts  of  choroid  plexus  emerging  from  the  lateral  recesses  near  the 
flocculus,  between  the  seventh  and  eiglith  nerves  anteriorly,  and  the 
glossopharyngeal  posteriorly.     (After  Henle.) 

general  arachnoid  cavity.  This  communication,  according  to 
Professor  Owen,^  was  known  to  Cotunnius.^  These  connections 
are  of  interest,  for  in  the  lateral  recesses  we  have  a  means 
whereby  the  auditory  labyrinth  of  both  sides  are  brought  into 
temporary  relation  through  the  intervention  of  the  fourth 
ventricle.  The  saccus  endolymphaticus  in  animals  is  appa- 
rently a  remnant  of  an  intricate  system  of  ossicles  and  ducts 
discovered  by  Weber  ^  in  the  loach,  carp  and  sheat-fish  [Silurus 
glanis),  where,  through  the  intervention  of  a  sinus  impar 
lodged  in  the  basi-occipital,  the  swim-bladder  is  brought  into 
communication  with  the  interior  of  the  labyrinth. 

Be  this  as  it  may,  we  have  as  matter  of  fact  two  tubular 
passages,  leading  from  the  cavity  of  the  fourth  ventricle  to 

'  '  Anatomy  and  Physiology  of  Vertebrates,'  vol.  iii.,  p.  220,  1868. 
-  '  De  Aquffiductibus  Auris  humanfo  interuaj  Anatomica  Dissertatio : '  1774. 
*  'De  Aure  et  audita  Hominis  et  Animalium.'     Lipsiie,  1820,  Part  1.     '  De 
Aure  Animalium  Aquatilium.' 
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open  into  the  general  cavity  of  the  arachnoid.  These  passages 
or  ducts,  like  so  many  others  in  the  body,  are  liable  to  become 
closed ;  in  this  case  the  obstruction  is  caused  by  a  process  of 
arachnoid  occluding  the  outer  end  of  the  recess.  The  result 
of  such  occlusion  is  dilatation  of  the  obstructed  passage. 

Besides  stoppage  of  the  recess  this  way,  we  must  take  into 
consideration  the  fringe  of  choroid  plexus  normally  occupying 
its  interior.  It  occasionally  happens  that  the  villi  of  the 
plexus  enlarge,  and  thus  constitute  an  obstruction,  but  more 
frequently  they  become  the  seat  of  a  sand  tumour,  Psammoma. 
We  thus  get  three  distinct  pathological  conditions  at  the 
termination  of  the  recesses.  (1.)  Cysts.  (2.)  Enlarged  villi. 
(3.)  Tumours. 

(1.)  It  will  be  convenient  to  commence  with  the  considera- 
tion of  the  cystic  conditions.  Virchow^  figures  a  specimen 
bearing  on  the  subject,  and  describes  it  as  "  a  cystic  hydrocele 
of  the  fourth  ventricle  with  paralysis  of  the  right  facial  nerve." 
Kemnants  of  the  choroid  plexus  were  seen  in  the  cyst.  There 
was  also  hyperplasia  of  the  pons  Varolii  and  of  the  left 
hemisphere  of  the  cerebellum.  The  case  came  from  the 
Hospital  of  St.  Hedwig. 

The  cyst  was  of  the  size  of  a  cherry-stone  and  formed  a 
projection  on  the  surface  of  the  brain,  and  clearly  arose  from 
the  distension  of  that  portion  of  the  fourth  ventricle  known 
as  the  lateral  recess.  It  pressed  directly  upon  the  facial 
nerve. 

I  have  seen  an  exactly  similar  specimen  in  a  brain  which 
was  dissected,  whilst  giving  a  demonstration  on  the  anatomy 
of  the  brain  to  an  ordinary  dissecting-room  class.  On 
opening  the  fourth  ventricle  and  endeavouring  to  expose  the 
lateral  recesses,  the  probe  failed  to  make  its  appearance  beside 
the  flocculus,  and  on  tracing  the  recess  it  was  found  to 
terminate  in  a  cul-de-sac  of  the  size  of  a  nut.  An  example  of 
the  affection  has  been  described  by  Eecklinghausen^  under  the 
title  of  '  Doppelseitige  Hydrocele  der  vierten  Ventrikels.' 
The  cysts  were  about  the  size  of  cherries.  The  author  refers 
to  Virchow's  case  quoted  above.     Between  such  simple  cysts 

'  '  Pathologic  (les  Tiimcuis,'  vol.  i.  ]>.  180. 
-  Vircliow's  '  Arch.,'  Bd.  xxx.  .s.  ^574. 
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as  these  and  the  tumours  represented  in  Fig.  4  is  a  variety 
of  cyst  with  very  thick  walls.  The  following  will  serve  as 
a  typical  example. 

The  specimen  is  preserved  in  the  museum  of  the  Middlesex 
Hospital,  and  is  of  great  interest,  inasmuch  as  it  was  obtained 
by  Sir  Charles  Bell,  and  the  history  of  the  patient,  with  a 
drawing  of  the  parts,  is  given  in  his  work  on  the  'Nervous 
System : ' — 

"  The  left  Lobe  of  a  Cerebellum  and  the  Pons.  Attached 
to  the  inferior  surface  of  the  left  peduncle  of  the  cerebellum 
close  to  its  junction  with  the  pons  is  a  tumour  the  size  of  a 
pigeon's  egg,  consisting  of  a  cyst  with  a  distinct  lining 
membrane,  invested  outside  by  a  layer  resembling  convoluted 
brain  substance.     When  recent,  it  was  filled  with  a  fluid  the 


Fig.  3. — The  uuder-surface  of  the  cerebellum,  showing  a  cystic  tumour  of  the 
size  of  a  pigeon's  egg,  involving  the  fifth,  seventh  and  eighth  nerves.  (After 
Sir  Charles  Bell.) 

colour  of  urine.  The  fifth  nerve,  attenuated  and  flattened, 
aj)pears  to  issue  from  the  fundus  of  the  tumour,  and  can  be 
traced  along  its  walls  up  to  within  half  an  inch  of  its  origin. 
Both  the  portio  dura  and  mollis  of  the  seventh  nerve  are  lost 
in  the  tumour  from  within  a  quarter  of  an  inch  of  their  origin 
as  far  as  the  meatus  internus." 

(2.)  From  the  cysts  we  must  now  pass  on  to  the  consideration 
of  the  tumours  occupying  this  particular  region  of  the  brain. 
In  doing  so,  one  typical  case  will  be  described,  and  we  shall 
then  deal  with  the  question  of  aetiology.  As  the  type,  I 
select  that  shown  in  the  accompanying  drawing.  Fig.  4.     It 


358      LATERAL   RECESSES   OF   THE    FOURTH   VENTRICLE  ; 

is  the  same  case  already  referred  to  as  being  exbibit(Ml  at  the 
Pathological  Society,  by  Dr.  Beevor.  Through  his  kindness 
and  the  courtesy  of  Dr.  Ferrier  I  have  been  allowed  to  re- 
examine and  figure  the  specimen. 


Fig.  4. — The  under  surface  of  the  cerebellum.    On  the  right  side  a  large  tumour 
is  seen  compressing  the  pons  medulla,  5tli,  7th,  8th,  9th,  and  10th,  nerves. 
On  the  left  side  a  similar  but  much  smaller  growth  is  seen. 
(Diagrammatic.) 

Examined  microscopically,  this  neoplasm  conformed  in  all 
respects  to  those  singular  growths  so  frequently  found  of 
small  size,  and  so  often  symmetrical,  in  the  choroid  plexuses 
of  the  lateral  ventricles,  and  known  as  psammomata.  Their 
structure  is  often  described  as  fibro-sarcomatous,  because 
they  consist  of  fibrous  tissue  sprinkled  everywhere  with  round 
cells.  But  their  most  distinguishing  feature  is  the  deposit  in 
them,  often  in  concentric  masses  of  gritty  particles,  sometimes 
in  considerable  quantity,  imitating  in  this  way  the  structure 
of  the  pineal  body.  Chemically,  the  earthy  matter  is  made 
up  of  carbonate  and  phosphate  of  lime. 

When  we  remember  the  extreme  frequency  of  these 
tumours  of  small  size,  in  connection  with  the  choroid  plexuses 
of  the  ventricles,  not  only  in  man  but  also  of  the  lower 
animals,  especially  horses,  their  occasional  occurrence  in 
larger  masses,  and  then  recognised  as  psammomata,  both  in 
the  brain  and  connected  with  the  membranes  of  the  spinal 
cord,   and    whenever    they   occur  they   are   related    to    the 
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araclinoid  or  its  choroid  plexuses,  there  need  be  little  hesita- 
tion in  ascribing:  the  orio:in  of  the  curious  tumours  described 
in  the  commencement  of  this  paper  to  the  cluster  of  villi 
situated  in  the  angle  formed  by  the  flocculus,  pons,  and 
medulla.  They  agree  with  psammomata  of  the  choroid  plexus 
in  the  following  points: — structural  mimicry,  symmetry  of 
position,  relation  to  arachnoid,  and  the  age  at  which  they  occur, 
and  the  few  clinical  symptoms  usually  manifested  by  them. 

(3.)  It  has  long  been  a  recognised  fact,  as  Meckel  pointed  out 
in  1812,  that  cranial  meningocele  is  by  far  the  most  frequent 
in  the  occipital  region :  in  seventy-five  cases  tabulated  by 
Laurence,  fifty-three  occupied  this  region.  Another  important 
circumstance  connected  with  this  deformity  in  the  occipital 
region  is  the  absence,  or  rudimentary  condition,  of  the 
cerebellum. 

All  the  cases  of  oycipital  meningocele  or  encephalocele 
which  1  have  had  opportunity  of  examining,  serve  to  convince 
me  that  the  cyst  is  in  reality  a  distension  of  the  cavity  of  the 
fourth  ventricle.  The  accompanying  drawing  (Fig.  5)  serves 
to  illustrate  this  view  of  the  matter. 


Fig.  5. — A  ventriculo-meningocele.  Tlie  tissue  lining  the  cyst  is  continuous 
with  the  ependyma  of  the  fourth  ventricle.  F.  The  flocculus  (usually 
mistaken  for  a  rudimentary  cerebellum.)  4*N.  The  fourth  nerve.  C.Q.  The 
corpora  quadrigemina.  C.P.  Choroid  plexus  projecting  into  the  cyst.  The 
arrow  lies  in  the  Sylvian  aqueduct.     (From  '  Path.  Soc.  Trans.'  vol.  xxxiv.) 

The   details   of  the   case   may   be   briefly   summarised   as 
follows : — 

The  child  survived  its  birth  six  weeks ;'  when  it  died,  the 

'  'Path.  Soc.  Trans.'  vol.  xxxiv.  plate  iii. 
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cyst  was  as  large  as  its  head.  In  this  specimen  the  lining 
membrane  of  the  cavity  is  continuous  with  the  walls  of  the 
fourth  ventricle,  and  the  cerebral  matter  projecting  into  it  is 
probably  the  corpora  quadrigemina ;  this  view  is  strengthened 
by  the  fact  that  the  fourth  nerve  is  connected  with  it.  The 
arrow  indicates  the  iter  a  tertio  ad  quartum  ventrieulum. 
The  fringes  floating  in  the  interior  of  the  cyst  represent  the 
choroid  plexus  of  the  fourth  ventricle.  When  I  described 
this  specimen  originally,  the  cerebellum  was  said  to  be 
rudimentary,  and  this  is  the  usual  account  given  by  those  who 
have  recorded  cases  of  this  kind.  This  is  not  absolutely 
correct,  the  cerebellum  is  absent,  and  the  portion  of  brain 
attached  to  the  medulla  is,  as  a  matter  of  fact,  the  flocculus,  or 
sub-peduncular  lobe. 

My  attention  was  first  directed  to  this  matter  by  reading 
a  careful  and  suggestive  paper  by  Cleland^  in  which  the  fol- 
lowing note  occurs.  "  The  flocculus,  though  always  described 
with  the  cerebellum,  is  very  well  understood  by  those  who 
have  studied  its  development  to  be  totally  unconnected  with 
that  organ,  being  developed  from  a  lateral  outgrowth  of  the 
floor  of  the  third  cerebral  vesicle,  while  the  cerebellum  is 
developed  further  forward  from  the  foremost  part  of  the  roof 
of  that  vesicle." 

This  renders  the  question  one  capable  of  interpretation,  for 
we  have  already  seen  that  occlusion  of  one  recess  leads  to 
cystic  dilatation  of  the  affected  side.  If  both  recesses  become 
obstructed,  it  must  necessarily  lead  to  dilatation  of  the  whole 
ventricular  cavity,  and  occurring  in  early  embryonic  life, 
hinders  the  proper  development  of  the  cerebellum.  Such  a 
dilatation  bears  the  same  relation  to  a  meningocele  proper,  as 
a  syringo-myelocele  bears  to  a  spinal  meningocele. 

That  this  view  offers  a  reasonable  explanation  of  ventriculo- 
meningoceles  in  this  situation,  I  venture  to  think  few  would 
doubt, 

Virchow  has  described  in  his  work  on  Tumours,  in  the  part 
devoted  to  cysts,  that  occasionally  one  of  the  posterior  cornua 
of  the  lateral  ventricles  becomes  obstructed  at  the  point  where 

'  "Spina  Bifida,  KiK'cpluilocflc  and  Ancnccphuluy."  'Journal  of  Anat.  ai'.d 
rhys.'  vol.  xvii.  p.  257. 
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it  joins  tlio  general  ventricular  cavity.     xVs  a  consequence,  the 
part  behind  dilutes  into  a  large;  cystic  cavity. 

If  this  be  true  of  the  cornua  of  the  lateral  ventricles/  and 
cystic  dilatation  of  the  fourth  ventricle  may  arise  from 
obstruction  to  the  lateral  recesses,  we  can  extend  the  notion 


Fig.  6. — The  fourth  ventricle  from  a  case  of  occipital  ventriculo-nieuingocele. 
The  cerebellum  is  abseut.  The  foliated  mass  represents  the  flocculus  or 
sub-peduncular  lobe. 

further,  and  maintain  that  ventriculo-meningoceles,  connected 
with  the  lateral  and  third  cavities  of  the  brain,  may  arise  from 
obstruction  to  the  aqueduct  of  Sylvius,  occurring  in  early 
embryonic  life,  in  the  same  way  that  it  has  been  made  to 
account  for  some  forms  of  hydrocephalus. 

SUMMAEY. 

The  contents  of  this  paper  may  be  stated  in  an  abstract  form  as 
follows : — 

1.  Closure  or  absence  of  the  lateral  recesses  of  the  fourth  ven- 

tricle, in  early  embryonic  life,  leads  to  dilatation  of  the 
third  cerebral  vesicle,  and  give  rises  to  a  ventriculo- 
meningocele,  projecting  at  the  occiput. 

2.  If  the  lateral  recesses  become  occluded  after  birth,  a  local 

cyst  or  cysts  result. 

3.  The  fringes  of  choroid  plexus  occupying  the  recesses   may 

enlarge  and  form  a  villous  tumour. 

4.  Such  a  tumour  forms  an  excellent  nidus  for  lime  salts,  and 

then  become  recognised  as  Psammomata. 

'  Dilatation  of  the  posterior  cornua  of  the  lateral  ventricles  of  the  brain  are 
not  uncommon. 


ON  CERTAIN  QUESTIONS  EELATING  TO  THE 
URINOLOaY  OF  THE  INSANE. 

BY    ERNEST    BIRT, 
Senior  Assistant  Medical  Officer.  West  Riding  Asylum,  Wakefield. 

In  a  section  of  an  important  work/  puWished  in  1884,  Dr.  W. 
Zuelzer  treats  of  changes  in  the  composition  of  the  urine, 
associated  with  various  conditions  of  altered  metabolism  in  the 
nervous  tissue. 

He  maintains  that,  from  the  nervous  tissue,  when  in  a  state 
of  lowered  irritability,  the  delivery  of  material  is  augmented, 
and  that  it  is  lessened  in  conditions  of  exalted  irritability. 
Further,  that  each  of  those  series  of  conditions  is,  in  respect  to 
the  tissue-change,  differentiated  by  urinary  qualities  peculiar 
to  it,  and  of  such  kind  that,  in  depression  conditions, 
(traumatic  or  pathological  destructive  brain-lesions ;  chloro- 
form, ether,  morphia,  narcosis,  &c.),  the  phosphoric  and 
glycerinphosphoric  acids  ^  of  the  urine  are  increased ; 
whereas,  excitation  conditions  (as  induced  by  strychnia, 
phosphorus,  alcohol  in  small  doses)  are  attended  by  a 
diminished  amount  of  those  products  in  the  urine. 

To  illustrate  the  points  claimed  by  Zuelzer,  the  following 
three  analyses  are  selected  from  those  contained  in  his 
work  : — 

Chloroform  narcosis  of  30  minutes'  duration,  for  excision  of 
adenoma.  The  urine  voided  immediately  before  the  operation 
contained — ^ 

N  PaOr,  R 

0-2648  0-076  28-7 

0-003  1.1 


'  '  TJutersuch.  iiber  die  Semiologie  dcs  Hams,'  S.  57,  u.ff. 

-  Also  the  potash  and  lime  salts;  but  these  are  beyond  the  scope  of  this 
paper  so  far  as  estimation  of  the  basylous  element  is  concerned. 

^  Throughout  this  paper  the  quantities  found  by  analysis  are  expressed  in 
grammes,  or  parts  of  a  gramme.     Wliero  two  series  of  figures  are  given  under 
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An  hour  aftor  the  operation — 

N  P.,Or,  R 

0-38  0173  45-5 

0049  12-8 

Morphia  administered  internally.  The  night  urine  of  21st- 
22nd  July,  contained — 

4-96  0-89  17  9 

0"02  g.  morphia  taken  during  evening  of  22nd.  Night 
urine  of  22nd-23rd  July  contained — 

4-8o  1-218  25-1 

Strychnia  Experiment  on  Dog. 
October  29^A-30^/i.— Urine  of— 

2-2  0-358  16-2 

October  30th.— 0 .  002*  g.  strychnia  subcutaneously. 
During  the  spasms  (a  portion  lost) — 

0-15  0  oil  7-3 

October  30th-31st. — Evening  and  early  morning, 

1-74  0164  9-4 

October  Slst. — Forenoon, 

1-96  0-279  14-2 

Mid-day, 

3-43  0-58  16-9 

Zuelzer  further  remarks  that  the  alteration  in  the  compo- 
sition of  the  urine,  associated  with  the  first  mentioned  series 
of  conditions,  brings  the  relationship  between  the  existing 
amounts  of  phosphoric  pentoxide  and  nitrogen  into  more  or 
less  close  accord  with  that  which  obtains  in  the  nervous  tissue 
itself,  and  with  that  present  in  the  urine  of  animals  (dogs)  fed 
on  brain  substance. 

According  to  his  estimates,  the  normal  gravimetric  pro- 
portion of  the  P2O5  to  the  N,  in  the  24  hours'  urine  of  an 
adult,  is  18  or  20  to  100.  In  blood,  the  mean  proportion  is  as 
4  :  100  ;    in  muscle,  15  :  100 ;    in  brain  and  other  nervous 


the  heading  P2O5,  the  first  indicates  the  phosphoric  acid  in  combination  with 
alkalies  and  alkaline  earths,  the  second,  the  glycerinphosphoric  acid.  The 
numbers  under  R  denote  the  gravimetric  ratio  of  the  respective  Ffi^  to  100  N. 
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organs,  wbicli  coutuin  the  greatest  amount  of  lecithin,  45  : 
100. 

With  regard  to  the  glycerinphosphoric  acid,  concordant  and 
definite  estimates  of  the  maximum  quantity,  present  in  the 
urine  under  normal  circumstances,  are  wanting.  In  the  24 
hours'  urine  of  a  healthy  adult,  Zuelzer  found  0*06  gramme  = 
2-3  p.c.  of  the  total  P2O5,  but  he  gives  no  numerical  generali- 
zation upon  the  point. 

Hoppe-Seyler^  describes  its  occurrence  in  "  very  small 
quantity  in  normal  urine." 

Lepine  and  Eymonnet^  place  the  normal  amount  at  0*25  to 
100  N,  or  about  1  p.c.  of  the  total  P^Os. 

These  latter  observers  also  have  noted  an  increase  in  the 
renal  excretion  of  the  phosphorus  compounds — particularly 
the  glycerinphosphoric  acid — as  a  result  of  gross  cerebral 
lesions,  epilepsy,  and  use  of  chloral  or  bromides.  Thus  in  a 
case^  of  haemorrhage  into  the  external  capsule  and  outer  part 
of  the  lenticular  nucleus,  the  urine  excreted  during  the  first 
six  hours  contained,  per  litre. 


N 

P2O5 

R 

2-5 

0-54 

21-6 

0-0268 

1-07 

"  Forty-eight  hours  later,  the  proportion  was  normal." 

With  the  view  of  ascertaining  whether  the  above  described 

urinary  characteristics  are  commonly  present  in  certain  of  the 

neuropathic,  and  psychopathic  states  met  with  in  asylums,  I 

undertook  the  subjoined  analyses,^     Especially,  it  seemed  to 

»  'Hauclbuch  der  Phys.  u.  Path.  Chern.  Anal.'  1883,  S.  IIG. 
-  '  Comptes   Kendus   des   Seances  de  FAcad.  des  Sciences,'  t.  xcviii.,  1884, 
No.  4,  p.  239. 

*  Loo.  cit. 

*  It  may  be  well  to  designate  the  methods  employed.  In  all  cases  the  nitrogen 
has  been  determined  in  a  Knop-Wagner's  azotometer,  by  the  process  described  in 
Zuelzer's  'Manual  on  Urinary  Analysis,'  using  Dietrich's  correction  tables  for 
absorption  and  weight.  Zuelzer  calculates  that  witli  this  apparatus  the  hypo- 
bromite  disengages  the  N  to  within  O'l,  or  at  most  0-2  p.c.  of  the  existing 
quantity,  unless  the  urine  contain  much  uric  acid — 2  p.c,  or  less,  of  the  N  may 
then  remain  in  combination.  With  Hiifner's  apjjaratus  the  deficiency  is  stated 
to  be  7  p.c.  The  most  favourable  result  obtained  by  use  of  the  improved 
Simpson  and  O'Keefe's  method  left  0-09  p.c.  combined  (Cranstoun  Charles). 

The  phosphoric  acid  united  witli  alkaline  earths  has  been  estimated  by  preci- 
pitation with  ammonia,  and  titration  with  standard  uranic  solution. 

That  in  combbaation  witli  alkalies  has  been  similarly  titrated,  after  precipita- 
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me  that  such  investigations  might  tlirow  some  light  upon  the 
nervous  metabolic  processes  underlying  those  transient 
hemiplegiae,  or  monoplegia),  with  or  without  stupor,  which 
frequently  may  occur  during  the  course  of  general  paralysis, 
without  leaving  any  macroscopic  clue  to  their  origin. 

Case  I. — General  paralysis,  2  years'  duration.  F.  S.,  male, 
43,  habitually  elated,  boastful,  the  imaginary  possessor  of 
millions  of  pounds,  three  wives,  &c.  Was  able  to  walk  about 
until  October  22,  1884 ;  stupor,  with  rigidity  of  all  the  limbs, 
developed  early  on  that  morning. 

Tlie  urine  drawn  at  1  r.M.  (excretion  of  about  15  hours), 
contained — 

N  PoO.,  R  REMAKIiS. 

10-G9  2-481  23-2 

0  •  f805  1  •  G  Max.  axillarj  temp.  39  ■  1°. 

From  1  P.M.  to  10  p.m. 

4-231  1-2659  29-9 

0-0188  0-4 

From  10  p.m.  to  9.30  a.m.,  October  23rd. 

7-461  2-5344  83-9  38-4°. 

0 

9 .  30  to  6  p.m. 

5-337  1-6898  31-6 

0 

6  P.M.  to  11  A.M.,  October  24:th. 

9-24  3-024  32-7  Emerging  from  stupor:  re- 

0  cognises   attendant    and 

calls  him  by  name.  Head 
and  eyes  persistently 
turned  to  right.  Left 
limbs  flexed  and  rigid  : 
right  limbs  fairly  under 
control. 


tion  by  ammonio-magnesian  solution— the  known  quantity  of  earthy  ijhosphates 
being  subtracted  from  the  result. 

For  ascertaining  the  amount  of  glycerinphosphoric  acid  I  have  nearly  always 
employed  the  indirect  method— prolonged  boiling  of  the  urine  with  nitric  acid, 
rendering  alkaline  with  ammonia,  precipitating  by  the  magnesian  solution, 
titration,  and  subtraction  of  the  known  amount  of  alkaline  and  earthy  j^hos- 
phates.  The  dii-ect  methods  (Le'pine,  Hoppe-Seyler,  Sotuischewsky)  com- 
paratively are  complicated,  and  involve  a  great  expenditure  of  time. 

Eepeatedly,  when  this  organically  combined  acid  has  existed  in  traces  too 
small  to  be  measured  with  certainty  by  titration,  the  microscope  has  enabled  me 
to  detect  it  in  the  form  of  a  few  crystals  of  triple  phosphate. 
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11  A.M.  to  6  P.M. 

N 

7-357 


P2O5 
1.2 
0-12 


R 

lG-3 
1-6 


3  A.M.  to  9 .  30  A.M.,    October  25th. 

G-15  0-929  W-l 

0-103  i-(; 

From  6  r.M.  to  10  a.m  ,  October  2C)th. 

11-82  1-715  14-5 

0 

6  P.M.  to  9 .  30  A.M.,  October  21th 

10-097  1-1787  11-G 

0 

11  A.M.  to  6  P.M.,  October  29th. 

0-44:1 

0-0784 


39-4°. 


38-7- 


37-6°. 


Jjeft  liomiplpgia  persists : 
less  rigidity  in  palsied 
limbs.     30 -5". 


37-8= 


October  'SOth. 

10-70^5 


0-9047 
0 


8-4 


38-4°. 


In  this  case,  the  lar<^e  absolute  quantity  of  the  glycerin- 
phosphoric  acid  on  the  first  day,  and  the  increasing  elimination 
of  the  inorganically  combined  P2O5  during  the  period  of 
stupor,  are  very  prominent  facts. 

They  certainly  are  independent  of  the  food,  for  during  those 
days  the  patient  took  only  small  quantities  of  milk,  beef-tea, 
and  egg — articles  which  he  ingested  freely  when  the  stupor 
had  passed  off.  Doubtless,  the  muscular  tension  and  the 
pyrexia  may  have  been  the  cause,  to  some  extent,  of  the 
auo-mented  excretion  of  tlie  latter  mentioned  PoOj ;  but  these 
conditions  had  not  disappeared  when  the  P2O5  elimination  had 
permanently  fallen  much  below  the  healthy  standard. 

The  left  limbs  became  flaccid,  and  remained  paralysed  till 
death  on  November  7,  1884. 

There  was  no  trace  of  focal  lesion  in  the  encephalon — 
beyond  old  adhesions  of  pia  to  cortex. 

In  the  next  two  cases  there  exists  a  notable  discharge  of 
glycerinphosphoric  acid  in  connection  with  the  occurrence  of 
paralytic   motor    phenomena,  which    contrasts   strongly    with 
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the  absence  of  that  compound  when  the  patients  had  regained, 
what  may  be  considered,  their  normal  state. 

II. — General  paralysis,  4  years'  duration.  A.  F.,  female,  40, 
quiet,  demented,  cheerful  and  clean. 

October  lOtk,  1885. — After  brief  prodromal  emesis,  riglit 
brachial  monoplegia,  with  speechlessness,  occurred  to-day. 
No  extra  impairment  of  consciousness  ;  understands  what  is 
said,  and  responds,  otherwise  than  verbally.  Paralysed  limb 
rigidly  semi-flexed  at  elbow. 

The  urine  drawn  12  hours  after  onset  of  attack,  contained  ^ 


N 

^■2^5 

R                               Remarks. 

3-298 

0-105 
0.644 
0-028 

3-2 
19-5 

0-8 

October  14:th.- 

-12  hcfiirs 

ending  at  noon. 

8-514 

0  1345 
0-7768 
0-013 

1-5               Remains  speechless.   Limb 
9-1                   less  rigid:  slight  return 
0-1                   of  voluntary  power. 

October  22nd.- 

—24  hours 

ending  at  8  a.m. 

10-289 

0-272 

1-559 

0 

2-6               Four    convulsive    attacks 

15-1                   yesterday:    none     since 

2  gr.  chloral  were  given. 

Convulsions  were  gene- 
ral :  head  and  eyes  to 
right.  Patient  can  nearly 
articulate  "  Yes."  Limb 
continues  paralysed. 

October  24^/i. — 12  hours  endino-  at  10  p.m. 


4-43                 0-0468                1-05 
0-4368                9-8 
0-0052                0-1 

No  more  fits. 

Februarij  26,  1886. — 1  a.m.  to  noon. 

2-514                0-112                  4-4 
0-272                10-8 
0 

No  fit  since  October.   Com- 
pletely recovered  use  in 
limb.     Speech  partly  re- 
stored. 

February  27th. — 1  a.m.  to  noon. 

2-77                 0-108                 3-8 
0-288                10-3 
0 

•  The  fir.st  (topmost)  group  of  figures  shows  the  amount  of  P„0„  in  combina- 
tion with  alkaline  earths;  the  second,  that  united  with  alkalies;  the  third  re- 
presents the  glyceriuphosphoric  acid.  This  order  is  followed  in  all  cases  where 
the  three  series  occur  in  this  paper. 
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III. — General  paralysis,  5  years'  duration.  E.  C./  female, 
40.  Very  demented  and  dirty,  fairly  quiet,  thoroughly  self- 
satisfied. 

November  '27th,  1885. — Left  brachial  monoplegia  came  on  in 
night.     No  stupor,  convulsion,  nor  speech  loss. 

Urine  passed  at  noon  and  G  p.m.  contained 


N 

P2O5 

R                                 Remarks. 

1-055 

0-0728 

6-8 

0-084 

7-9 

0-0056 

0-5 

'her  28th.- 

—Night 

and  forenoon  excretion. 

2- Til 

0-0748 

3-2                Recovcrod  free  use  iti  limb 

0-2912 

12-7                   yesterday  eveaiuy. 

0-2329 

10-2 

December  7th. — Night  and  forenoon  (part  lost). 

2-9G7  0-246  8-2  No  further  attack. 

0-126  4-2 

0 

February  8th,  1886. — Night  and  forenoon. 

2-8256  0-27  9-55  Has    remained     in     usual 

0-09  3-22  state. 

0 

February  9^/i.— Night  and  forenoon. 

2-838  0-2275  8-01 

0-0875  3-08 

0 

February  10th. — Night  and  forenoon. 

3-001  0-26  8-66 

0-025  0-83 

0 

So  far  as  my  researches  extend,  one  does  not  constantly  find 
an  excretion  of  glycerinphosphoric  acid  following  the  con- 
vulsive attacks  of  general  paralysis.  Similarly  in  epilepsies, 
even  when  an  enormous  series  of  fits  rapidly  proceeds  to  a 
fatal  issue. 

IV.  General  paralysis,  unknown  duration.     J.  W.,  male,  38. 

February  19th,  1886. — Severe  general  convulsions  from  noon 
until  1.10  r.M.  Deep  coma  throughont.  Ten  minutes  before 
convulsions  ceased,  2  •  7  grammes  of  chloral  per  rectum. 
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Urine  drawn  at  10  p.m.  =  total  excretion  since  convulsions 
began,  contained 

N  F2O5  R  Reuabks. 

2-393  0-14  5-8 

0042  1-7 

0 

February  2()th. — 12  Lours  ending  10  a.m. 

4-003  0  0725  1-8  No  further  convulsion.  Ro- 

0-7395  18-4  covered        consciousness 

0-0195  0-4  this  morning. 

V. — General  paralysis,  2  years'  duration.     A.  H.,  female,  35, 

February   10th,   1885. — Two    strong  convulsive    fits,   from 
which  quickly  recovered. 

Urine  drawn  3  hours  after  the  fits  contained 

0-919  0045  4-8 

0-095  10-3 

0 

April  2Srd,  1885. — Convulsed  in  forenoon.     Urine  drawn  at 
1.30  p.m. 

0-891  0-066  7-4 

0-069  7-7 

0 

Next  2  hours 

0  ■  531  0-0  No  fit  since  morning. 

0-1004  18-9 


VI. — Chronic  mania,  21  years.  Epileptiform  seizures,  2 
months.  No  permanent  contracture  or  paralysis.  M.  A.  P., 
female,  60. 

January  2dt]i. — Convulsed  for  2^  hours — the  spasms  being 
strong  and  mainly  limited  to  left  side.  I  •  5  gramme  chloral 
per  rectum. 

Urine  drawn  near  end  of  attack  contained 

1-252 


0-0786 

6-2 

0-2824 

22-5 

0 

*  This  patient  died  in  April,  1886.     There  was  no  local  softening,  nor  could 
the  naked  eye  detect  any  appearance  to  account  for  the  monoplegia. 
VOL.    IX.  2   B 
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.   Jaiiuanj  iiOth. — Urine  of  next  7  hours  contained 


N 

P2OS 

R 

Remarks. 

•858 

0-0982 

5-2 

No  further  convulsion. 

0-06 

3-2 

0-0109 

0-5 

June  IGth,  1885. — Fits  recurred,  with  scarcely  any  inter- 
mission, for  a  period  of  4  hours,  ending  at  3  a.m.  8  grammes 
of  chloral,  per  rectum,  during  that  time. 

Urine  passed  at  2  p.m.  (two  previous  evacuations  lost)  con- 
tained 

0-01 

0-0225 

0 

October  loth,  1885. — Strong  convulsions  from  5  r.M.  to  7.15 

P.M.     1  •  5  grains  chloral  at  7  p.m. 

Urine  from  G  p.m.  till  noon,  October  lA^th,  contained 

2-533      0-0723       2-8 
0-1034       4-08 
0-0103      0-4 

VII. — Epilepsy,  many  years.  '  A.  M.,  female,  35.  Much 
demented,  but  clean  and  useful,  corpulent. 

January  4th,  1886. — 9  severe  fits  in  12  hours  ending 
5 .  30  A.M.     No  great  prostration  or  prolonged  stupor. 

Urine  of  night  and  forenoon  contained 

3-18  0-288  9-05  Has  daily  taken  4  gr.  alka- 

0-216  6-7  line    bromide    for    more 

0  than  a  year. 

January  5th. — ^Three  fits  from  1  a.m.  to  noon. 
Urine  of  night  and  forenoon  contained 

3-22  0-0784  2-4 

0-294  9-1 

0 

VIII.' — Epilepsy,  since  puberty.  S.  T.  P.,  female,  22. 
Demented,  irascible  and  pugnacious.  Movements,  spastic  and 
sprawling.     Great  prostration  after  fits,  feeble  health,  spare. 

December  21st,  1885. — Eight  fits  yesterday  ;  2  in  night.  3 
grammes  of  chloral  in  night. 

Urine  of  night  and  forenoon. 

2-87  0-27  9-4  For  many  months  has  taken 

0-4212  14-G  3-5  grammes  of  potassium 

0-0213  0-8  bromide  each  day. 
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D,'icem'')er2'2iid. — Such  as  could  be  collected  during  24  hours, 
endiiiir  at  2  p.m. 


N 

P2O5 

R 

Remauks. 

3-53 

0-3012 

8-5 

No  more  fits  or  chloral 

o-:]i02 

8-7 

0-0094 

0-2 

Becemler  25^/^.— Three  fits  from  6.30  a.m.  to  9.10  a.m. 
Urine  drawn  at  3.30  p.m.  contained 


1-709 


0-2244 
0-4048 
0-0176 


131 

23-6 
1-02 


January  Zrcl,  188G, — Urine  from  4  a.m.  to  10.30  a.m. 


1-83 


0-0925 
0-3071 
0-0074 


5-05 
16-7 
0-4 


No  fit  for  30  hours. 


IX. — Epilepsy,  since  puberty.  S.  H.  B.,  female,  36.  Very 
demented,  sluggish  and  awkward.     Corpulent. 

For  five  days  the  urine  was  collected  in  the  night  and  fore- 
noon. 

January  23rd,  1886. 


2-545 

0-13 

0-403 

0 

5-1 
15-8 

Two  fits  in  forenoon.  No 
medicine. 

January  25th. 
1-599 

0-0825 

0-2425 

0 

51 
15-1 

Three  fits  in  night. 

Janua7y  2Gt]i. 

2-21 

0-14 

0-35 

0 

G-3 
15-8 

One  fit  in  morning,  one  in 
afternoon. 

January  21th. 

2-027 

0-185 

0-2925 

0 

9-1 
14-4 

No  fit. 

January  2Sth. 

3-211 

0-165 

0-78 

0 

5-1 

24-2 

No  fit. 

X. — Epilepsy,  since   puberty.     M.  P.,  female,  33.     Quiet, 
industrious,  imbecile.     Fair  general  health. 

2  B  2 
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January  IQth. — Five  severe  fits  in  the  afternoon  ;  G  during 
the  preceding  night ;  3  in  the  following  night. 

Urine  from  7.30  p.m.  to  noon,  January  Yltli,  contained 

N                          PaOg                     R  Remarks. 

3  779                0.38  10-0  Takes    3  gr.    of   bromide 

0-4192  11-0  daily. 

0-0633  1-6 

January  2Qth. — Urine  of  similar  period. 

10-812  0-315  2-9  Two  fits  in  night.    None 

0-735  6-7  for  3  preceding  nights. 

0 

January  oQth. — Urine  of  similar  period. 

3-099  0-2142  6-9  No  fit. 

0-4488  14-4 

0-0102  0-3 

XI. — Epilepsy,  many  years.  M.  M.,  female,  30.  Much 
demented,  sluggish,  feeble  and  obese.  Average  number  of 
fits,  2  weekly. 

Seventy-seven  severe  fits  during  the  48  hours  ending  at 
noon,  January  31st,  1886.  9  grammes  of  chloral  were  adminis- 
tered in  that  time.  Death  occurred  shortly  before  midnight, 
at  the  onset  of  a  fit — convulsions  having  been  absent  for 
several  hours  previously  ;^  but  a  fatal  termination  from 
pulmonary  engorgement  aiid  oedema  having  appeared  in- 
evitable for  many  hours. 

The  urine  drawn  in  tlie  evening  of  January  30th,  and  on 
the  morning  of  January  13st  contained 
2-112 


0-085 

S-96 

0-391 

18-25 

0 

'  It  is  a  noteworthy  fact  that,  in  this  Asylum,  during  the  past  seven  years  the 
only  cases  in  wUich  chloral  has  failed  to  arrest  convulsions  before  irremediable 
pulmonary  hypostasis  has  developed,  have  been  those  in  which  the  patient  has 
not  been  taking  a  biomide,  continuously,  for  a  long  period.  The  observation 
extends  to  13  males  and  17  females,  who  died  in  the  epileptic  status.  Two  of 
tlie  male  patients  commenced  the  bromide  just  after  coming  to  the  asylum.  Of 
them,  one  died  within  a  week,  the  other  within  a  fortnight.  Two  of  the  females 
terminated  a  long  course  of  bromide  a  month,  and  iive  weeks,  respectively, 
prior  to  the  commencement  of  the  fatal  series.  None  of  the  other  patients  had 
undergone  bromide  treatment  for  many  months,  cr  years,  before  the  last  outbreak 
of  fits  occurred. 
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XIT. — Epilepsy,  18  years.  B.  D.,  female,  21.  Imbecile, 
robust  general  health. 

January  2dth,  1885. — 59  strong  fits  last  night — only  2  after 
a  second  2  gramme  dose  of  chloral  per  rectum. 

The  urine  passed  at  bedtime  of  the  28th  January,  1885, 
before  the  fits  came  on,  contained 

N           P2O5  R 

2-208       0-2508  11-3 

0-3225  14-6 

0-0358  1  6 

January  29th,  1885.     Urine  drawn  at  11  a.m. 

1-7C5  0-0806  4-5 

0-018  1-01 

0 

Death  took  place  a  fq^v  hours  later. 

Professor  Lepine  and  M.  Jacquin  have  recorded^  somo 
interesting  observations  concerning  the  P2O5  excretion  in 
certain  cases  of  essential  epilepsy  and  of  epilepsy  from 
alcoholism.  They  found  the  proportion  of  the  P2O5  to  the  N 
much  below  normal  on  the  days  between  the  fits — once  as  low 
as  8  •  6  p.c.  In  those  patients  the  proportion  notably  increased 
immediately  after  a  fit,  the  rise  being  absolute,  and  chiefly 
due  to  an  increase  of  the  earthy  phosphates.  An  augmenta- 
tion of  the  earthy  phosphates  was  also  noted  when  the  patients 
had  merely  experienced  sensations  of  a  fit  being  imminent,  or 
had  undergone  an  attack  of  vertigo. 

Those  special  features  cannot  be  definitely  traced  in  the 
foregoing  analyses — Cases  IV.  to  XII.  Frequently,  indeed, 
the  ratio  of  earthy  to  alkaline  phosphates  is  there  excessive ; 
but  that  anomaly  is  almost  constantly  owing  to  the  remark- 
ably small  absolute  quantity  of  the  latter.  Thus,  reference  to 
IV.,  VI.,  VII.,  and  XII.  shows  (not  without  exceptions)  an 
extraordinary  failure  of  the  alkaline  phosphates  in  the  urine 
first  collected  after  the  nervous  discharge.  A  like  phenomenon 
is  present  in  some  of  Lepine's  analyses.  It  is  necessary  to 
observe,  however,  that  Lepine  investigated  the  whole  21:  hours' 
urine,  for  several  days  in  succession ;  consequently  a  full 
comparison  of  my  analyses,  cited  above,  with  those  of  Lepine, 
cannot  be  made. 

'  '  Kevue  Mensuelle  de  Med.  et  de  Chir.'  tome  iii.  1879,  Xos.  9  et  12. 
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In  the  next  two  cases  the  24  hours'  urine  was  collected,  save 
on  certain  days  indicated.  Here,  also,  are  some  manifest  dis- 
proportions in  the  amount  of  tlie  phosphates ;  universal  in  the 
first  case,  greatest  during  the  acme  of  the  convulsive  pericxl  in 
the  second,  but  also  existing  on  days^  when  no  objective 
evidence  of  a  fit  was  present.  (It  is  not  known  whether  auroB 
occurred,  at  those  times.)  This  disparity  is,  again,  mainly  the 
result  of  diminished  alkaline  phosphates. 

It  should  be  noted  that  the  second  patient  took  less  food 
after  the  fits  commenced,  and  then  suffered  from  malaise, 
lassitude,  and  headache,  which  prevented  her  from  working. 

XIII. — Epilepsy,  many  years.  M.  M.,  female,  41.  Much 
demented,  excitable,  quarrelsome,  and  noisy.  Feeble  health  ; 
exceedingly  macilent. 


January  30-3 Is^. 

N 

P2O5 

R 

Rkmarks. 

3-894 

0-315 

8-08 

OnG  fit  ou  Jan.  30. 

0-504 

12-9 

0-0157 

0-4 

January  olst-February  1st. 

3-505 

0-3G8 

10-4 

No  fit. 

0-46 

13-1 

0-092 

2-6 

February  3-4^/i. 

5- 403 

0-456 

8-4 

One  fit  on  Feb.  3. 

0-57 

10-5 

0 

February  4.-btli  ( 

some  lost). 

4-584 

0-264 

5-7 

No  fit. 

0-286 

6-2 

0 

February  5-Gth. 

4-0492 

0-371 

9-1 

One  fit  ou  Feb.  5. 

0-2915 

71 

0 

February  Q-lth. 

4-415 

0-3444 

7-8 

No  fit. 

0-3444 

7-8 

XIV. — Epilepsy,  since  puberty.     C.  H.,  female,  35.     Not 

'  See  Feb.  12,  13,  16,  18-20,  and  27.     On  March  1  and  4  tlie  ratio  of  earthy 
to  alkaline  phosphates  is  quite  normal. 
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much  demented,  never  displays  great  excitement,  is  a  useful 
ward  cleaner.  Fair  general  condition.  Fits  usually  occur 
at  the  catamenial  periods. 

February  10-llth. 

N  P2O5  R  Remarks. 

6-544  0-387  5-9  No  fit  for  three  weeks . 

1-29  19-7 
0-043  0-6 

Fehruary  ll-12i7i.— (Part  lost). 

4-925  0-36  7-3 

0-88  17-8 

0 

February  12-13^A. 

5-1G3  0-34!e  6'6 

0-686  13-2 

0 


February  13-14i/i. 


6-7155  0-462  6-7 

1-188  17-6 


February  14-1 5i/i. 


8-451  0-532  6-2 

1-292  15-2 

0 


February  15-16i;/i. 


5-544  0-432  7'7 

0-864  15  5 


February  IQ-llth. 


5-7                   0-324  5-6 

0-9  15-7 
0 

February  11-l^th. 

7-734               0-511  6-6 

1-095  14-1 

0-073  0-9 


February  18-1 9^/i. 


7-1  0-474  6-6 

0-948  13-3 

0 
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February  l^-20ih. — (A  portion  lost.) 


N                          P2O5 
5-465                0-441 
0-686 
0 

u 

8-06 
12-5 

Uemakks. 

Fehruanj  20~21sf. 

7-23                 0-346 
1-314 
0 

4-7 
18-1 

February  21-22nd. 

9-089               0-489 
1-876 

5-3 
20-6 

February  22-23rd. 

5-836                0-504 
1152 
0 

8-6 
19-7 

February  23-2^th. 

5-608                0-395 
1-187 
0 

7-04 
21-1 

February  24-25^/i. 

8-88                 0-408 
1-292 
0 

4-5 
14-5 

February  25-26tk 

9 '018                0-528 
1-254 
0 

5-8 
13-9 

February  26-21th. 

8-06                 0-504 
1-008 
0 

6-2 
12-5 

No  fit  hitherto. 

February  27-28th. 

11-127                0-648 
1-8 
0 

5-8 
16-1 

Cue  fit. 

February  28th-March  1st. 

8-42                 0.497 
1-704 
0 

5-9 
20-2 

Que  fit. 

March  l-2nd. — (Part  lost.) 

i-897                0-424 
0-636 
0-106 

8-0 

12.9 

2-1 

Five  fita. 
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March  2-drd. 

—(Much  lost.) 

N 

l\Or, 

R 

Remarks. 

2-649 

0-216 

8-1 

Seven  fits. 

1.36 
0 

13.5 

Glycosuria. 

March  S-Atk- 

—(Much  lost.) 

4-41 

0-253 

5-7 

Three  fits. 

0-897 
n 

20-3 

Trace  of  sugar. 

March  4-5</i.- 

V 

—(Much  lost.) 

5-239 

0-42 

8-01 

One  fit. 

0-595 
0 

11-3 

No  sugar. 

377 


In  a  case  of  recurrent  mania,  some  details  of  which  are 
annexed,  the  alternating  mental  phases  were  to  some  extent 
characterised  by  change  in  the  P20g  renal  excretion — the 
ratio  of  that  to  the  N  was  constantly  lower  when  excitement 
was  absent.  No  organically  combined  P2O5  was  found  while 
the  mental  affection  ran  its  usual  course.  As  soon,  however, 
as  a  depression  condition  became  established  (partial  collapse 
from  peritonitis,  sopor  induced  by  morphia),  a  large  elimination 
of  glycerinphosphoric  acid  occurred.  Muscular  activity  and 
alimentation  can  each  be  excluded  from  the  production  of  this 
phenomenon,  because  the  former  was  reduced  to  the  oppressed 
exercise  of  the  circulatory  and  respiratory  muscles,  with 
infrequent  emesis,  and  the  latter  was  totally  prevented  by  the 
inverted  action  of  the  stomach. 

Analysis  was  made  from  all  the  urine  that  could  be 
obtained  in  the  24  hours ;  on  some  days,  little,  or  none,  was 
lost.  The  earthy  phosphates  were  not  separated  from  the 
alkaline. 

XV. — Eecurrent  mania,  3^  years.  N.  M.,  male,  44.  When 
maniacal,  incessantly  restless,  noisy,  gay,  and  mischievous; 
almost  sleepless  for  several  days.  During  calm  periods, 
industrious  and  orderly.  Feeble  health ;  heart  fatty,  spare 
condition. 

September  SOth,  1884. 

N  P2O5  K  Resiarks. 

7  -  057  1-937  27  ■  4  Maniacal  for  three  days. 

0 
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October  'Ind. 
8-5 

Odoher  Ath. 

C-518 


P2O5 

1-7 
0 


11 
20-0 


21-G 


Remakks. 


1-4124 
0 

Odoher  8th. — 10  a.m.  to  5  r.M. 

1-951  0-472  24-1 

0 

Odoher  dth. — Night  urine. 
1-756  0-315 


Odoher  ISth. 

7 -440 

October  14th. 

3-481 

Odoher  15ih. 

7-669 

October  IQth. 

5-385 

October  17th. 
6-9 


0 

1-585 
0 


0-5372 
0 

1116 
0 


0-81 
0 


17-9 


21-2 


15-4 


14-5 


15-04 


18-8 


1-302 
0 

October  21st. — 6  a.m.  to  11  a.m. 

3-966  0-8613  21-7 

0-1953  4-9 


Mania  subsiding. 


Nearly   froo   from   excite- 
ment. 


Quite  tranquil. 


Relapse  commenced  yester- 
day. Peritonitis  developed 
in  niglit  0-016  gr.  mor- 
phia, subcutaneously,  at 
9.30  A.M. 

Comparison  of  the  P2O5  excretion  during  the  existence  of 
severe  melancholic  emotional  disorder  with  that  obtaining 
when  recovery  had  taken  place,  affords  some  interesting  points 
in  the  two  following  cases.  The  period  of  mental  disturbance 
is  associated  with  a  striking  disproportion  in  the  amount  of 
the  respective  phosphates,  which  lessens  during  convalescence 
until  the  normal  ratio  is  attained.  This  character  is  especially 
noticeable  in  the  case  of  the  male  patient ;  in  which,  further, 
there  is  seen  a  significant    discharge  of   glycerinphosphoric 
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acid,  at  the  time  when  the  disturbance  of  cerebral  function  was 
greatest.  Hero,  again,  this  disproportion  is  mainly  the  effect 
of  a  decline  in  the  alkaline  phosphates,  though  there  is  some 
decided  absolute  excess  of  the  earthy  phosphates  on  the  first 
two  days,  in  the  case  last  mentioned. 

Each  patient  received  the  ordinary  diet,  throughout.  The 
man,  at  no  time,  displayed  much  energy ;  the  woman  was 
employed  at  light  work  in  the  laundry,  when  the  acute  distress 
subsided. 


XVI. — Acute  melancholia.  J.  C,  male,  46.  Admitted  on 
Oct.  31,  1884,  in  a  state  of  profound  dejection,  almost 
amounting  to  stupor ;  had  inflicted  a  dangerous  suicidal 
wound  on  front  of  neck  a  few  weeks  prior  to  admission. 
Stated  that  the  impulse  to  destroy  himself  arose  suddenly, 
and  he  made  no  effort  to  resist  it.  No  delusion.  Motionless 
and  silent,  until  roused  by  other  persons.  In  good  bodily 
condition. 


November  1-lnd,  1884. 

N                           P0O5 
5-109                1-309 
0-385 
0-33 

R 

25-6 

7-5 

6-4 

Reuarks. 

November  2-^rd. 

8-211              1-197 
1-05 
0-03 

14-5 
12-7 
0-3 

November  3-4iA. 

5-363              0-7597 
0-8104 
0-0506 

14-1 

15-1 

0-9 

November  4:-5th. 

6-375              0-642 
1-19 
0 

10-7 
18-6 

Less  depressed. 

November  5-6th. 

0-534 

1-036 

0 

December  Q-lth. 

9-164              0-8 

I'O 

0 

8-7 
10  9 

Greatly     improved :     still 
morljidly   cjuiet  and    in- 
active. 
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Deeemher  8-9th. 


N                        P2O5 
13-553              0-988 
1146 
0 

R 
7-2 

8-4 

Remarks. 

January  2-Srd,  1885. 

8-8                 0-48 
1-184 
0 

5-4 
13-4 

Recovered. 

January  4.-5th. 

9-6               0-48 
1-2 
0 

5-0 
12-5 

XVII. — Acute  melancholia.  E.  L.,  female,  23.  Admitted 
Dec.  6,  1884,  showed  great  melancholic  agitation ;  imagined 
that  some  stuff  had  been  given  to  her,  which  had  dried  up  her 
inside ;  said  she  "  felt  right  dried  up,  as  though  there  were  not 
a  drop  of  anything  in  "  her.     Feeble  and  reduced. 


Deeemher  lO-lWi,  1884. 

9-9                  0-824 
0-944 
0 

8-3 
9-5 

Deeemher  12-13f]i. 

8-379              0-4G 
0-979 
0 

5-4 
11-4 

December  13-14</i. 

G-021            0-444 
0-756 
0 

7-3 
12-5 

Much  improved :  calm. 

January  19-20th,  1885. 

7-604              0-341 
0-874 
0 

4-4 
11-4 

Quite  well. 

January  20-21st. 

8-77                0-403 
1-2307 
0 

4-5 
14-03 

Apparently,  ether  narcosis  does  not  always  liberate  glycerin- 
phosphoric  acid.  In  the  first  case,  given  below,  total  suppres- 
sion of  the  alkaline  phosphates  was  observed  in  the  urine 
voided  soon  after  the  narcosis;  four  hours  later,  the  excretion 
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of  those  salts  had  reached  an  amount  much  exceeding  that 
present  in  the  urine  before  the  ether  was  administered, 

XVIII. — Ether  narcosis,  of  about  4(.)  minutes'  duration,  for 
removal  of  cystic  tumour  from  breast.  The  patient,  E.  0.,  71, 
was  a  feeble  old  dement;  inactive,  but  a  fair  eater,  and  in 
good  bodily  condition. 

Feb.  12th,  1885. — The  urine,  passed  just  before  the  narcosis 
was  commenced,  contained — 


N                        P2O5 
0-641              0-032 
0-032 
0 

R                                 Remarks. 

4-9 

4-9 

Fifteen  minutes  after  end  of 

operation — 

0-312              0-026 
0-0     ' 
0-0 

8-3 

Four  hours  later — 

0-834              0-0475 
0-1128 
0 

5  -  6               Urine  lias  a  strong  etherous 
13-5                   odour. 

XIX. — Ether  narcosis,  of  20  minutes'  duration,  for  amputa- 
tion of  digit.  The  patient  was  a  fairly  robust,  middle-aged, 
woman.  Two  and  a  half  hours  after  the  operation,  the  urine 
had  a  powerful  smell  of  ether,  and  contained — 

0-0987 
0-4794 
0-0282 

The  number  of  the  foregoing  analyses,  without  doubt,  is  too 
small  to  permit  of  safe  generalisation  upon  the  special  facts 
displayed  in  them.  Their  value  also  is  diminished  by  the 
circumstance  that  the  total  renal  excretion  of  several  successive 
24  hours'  periods  was  not  always  obtained  for  investigation. 
The  explanation  of  that  defect  lies  in  the  difficulty  of  collecting 
the  urine  of  insane  persons.  Even  when  the  catheter  is 
frequently  and  regularly  employed,  the  patient  occasionally 
will  micturate  in  bed,  and  thus  frustrate  the  attempt  to  secure 
that  24  hours'  excretion.  The  more  intelligent  patients  are 
prone  to  cause  failure  by  simultaneously  evacuating  the  bladder 
and    rectum    into    the   same    vessel.     To    avoid    cumbering 
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literature  with  false  data,  which  might  insidiously  originate 
from  sucli  causes  of  error,  I  frequently  used  the  urine  of  some- 
what indefinite  periods. 

Moreover,  the  question  of  the  composition  of  the  urine 
serving  as  an  exponent  of  tissue  change  proceeding  in  the 
nervous  system  is  beset  with  many  conflicting  facts  and  opinions. 
For  instance,  glycerinphosphoric  acid  is  a  decomposition 
product  of  lecithin — a  substance  which  is  abundant  in  nervous 
tissue,  especially  the  grey  matter.  Were  the  occurrence  of 
lecithin  co-extensive  with  only  that  tissue,  we  should  possess 
a  sure  index  of  some  forms  of  nervous  metabolism  ;  but  lecithin 
also  exists  in  blood,  bile,  pus,  milk,  and  yolk  of  egg,  hence  the 
significance  of  an  excess  of  glycerinphosphoric  acid  in  the  urine 
is  much  reduced.  Indeed,  Lepine^  at  first  regarded  the 
presence  of  that  acid  in  the  urine  as  a  diagnostic  sign  of  fatty 
desreneration  of  the  liver.  Since  then,  he  has  found  it  in  some 
cases  of  grave  anaemia,  icterus,  enteric  fever,  and  acute 
pneumonia,  besides  the  nervous  cases  previously  mentioned. 
Zuelzer  has  met  with  it  in  diabetes  mellitus  and  "  paralytic 
dementia,"  in  addition  to  the  instances  recorded  at  the  com- 
mencement of  this  paper.  One  does  not  learn  from  the 
observers  mentioned,  whether  the  acid  in  question  were  daily 
excreted  during  the  course  of  those  diseases,  or  were  only 
casually  found. 

Dr.  Speck,  in  an  elaborate  article^  upon  the  relations  of 
mental  activity  to  tissue  change,  gives  the  results  of  his 
investigations  concerning  the  urinary  excretion,  and  the  con- 
sumption of  oxygen,  and  the  elimination  of  carbonic  acid. 
He  summarizes  his  conclusions  as  follows :  "  The  final  result 
of  the  experiments  is  this,  that  mental  exertion  produces  no 
direct  effect  upon  the  general  tissue  change.  The  molecular 
processes  in  the  brain,  which  constitute  its  basis,  consequently, 
either  are  not  oxidation  processes,  or  they  are  so  slight  that 
they  are  inaccessible  to  our  methods  of  research." 

However  true  that  may  be  with  regard  to  physiological  con- 
ditions, it  surely  is  not  legitimate  to  argue  therefrom  that 
pathological  events  in  the  brain  cannot  produce  recognisable 

»  Pre  nnnotation  in  'Lancet,'  Sopt.  23rd,  1882. 

-  '  Archiv  fiir  Expcriniont.  Path.  u.  I'liarmacol.,'  Dee.  1881,  Bd.  xv.  S.  81. 
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effects  in  the  urine  ?  Reading  Homer,  or  criticising  German 
and  French  scientific  works  (as  in  Speck's  experiments),  cannot 
be  supposed  to  involve  retrograde  metabolic  changes  in  the 
brain  similar  in  nature,  or  equal  in  degree,  to  those  which  find 
expression  in  the  phenomena  of  an  epileptic  fit,  or  of  a  non- 
hfemorrhagic  apoplectic  seizure  ? 

It  would  occupy  too  much  space  to  discuss  all  Speck's 
objections^  to  the  views  enunciated  by  Zuelzer  ;  one  of  them, 
however,  is  based  upon  the  smallness  of  the  amount  of  P2O5  in 
the  brain,  and  requires  some  consideration.  Following  Bibra's 
data.  Speck  estimates  that  only  about  41  grammes  of  P2O5  are 
contained  in  a  human  brain,  and  thus  "an  extraordinarily 
intense  tissue  change  must  be  surmised  if  it  should  effect  any 
considerable  alteration  /n  the  normal  daily  excretion  of  about 
3  grammes."  But,  apparently,  Bibra  and  Speck  have  ignored 
the  lecithin  of  the  brain,  which  contains  8  798  p.c.  P2O5 
(Hoppe-Seyler),  and  which,  according  to  Lepine's  calculations,^ 
raises  the  total  PaOjina  human  brain,  weighing  1350  grammes, 
to  about  13'5  grammes. 

That  some  of  this  should,  by  pathological  action  in  the 
brain,  attain  excretion  through  the  kidneys,  and  effect  percep- 
tible alteration  in  the  composition  of  the  urine,  can  scarcely 
be  doubted.  The  following  quotation  from  the  valuable  work 
by  Dr.  Cranstoun  Charles^  has  an  important  bearing  upon  this 
point : — 

"  The  embryonic  brain  is  much  richer  in  water  and  poorer  in 
cholesterin,  &c.,  than  the  developed  brain.  Further,  we  find 
that  the  lower  a  mammal  stfands  in  the  animal  scale  the  richer 
is  its  brain  in  water  and  the  poorer  in  ethereal  extract  (chiefly 
cholesterin  and  lecithin),  and  accordingly  the  nearer  does  it 
approach  to  the  embryonic  brain,  whilst  the  higher  the 
animal's  position  the  poorer  is  its  brain  in  water,  and  the 
richer  in  the  ethereal  extract.  Some  of  the  constituents 
removed  by  the  ether  are  probably  compounds  chiefly  derived 
from  retrograde  metamorphosis,  and  as  this  is  possibly  most 

*  They  do  not  relate  to  the  glycerinphosphoric  acid — at  any  rate  that  body  is 
not  mentioned  by  Speck,  and  at  the  date  of  publication  of  Si^eck's  article,  Zuelzer 
had  only  recently  made  his  discoveries  respecting  it. 

-  Loc.  cit., '  Key.  Mens.' 

'  '  Physiological  and  Pathological  Chemistry,'  1884. 
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active  in  the  liigliest  brains,  we  can  readily  understand  why 
the  amount  of  ethereal  extract  increases  in  brains  of  high 
development.  That  it  is  indicative  of  activity  may  also  be 
seen  from  the  fact  that  the  very  active  medulla  oblongata  and 
the  continuously  active  spinal  cord  are  poorer  in  water  and 
very  much  richer  in  ethereal  extractives  than  the  brain  sub- 
stance itself.  In  the  case  of  cholesterin,  also,  it  has  been 
shown  (Flint)  that  the  blood  of  the  carotid  artery  is  poorer  in 
this  body  than  that  of  the  internal  jugular  vein." 

Now,  if  these  extractives  be  so  intimately  associated  with 
the  special  manifestations  of  nervous  functions,  it  is  reasonable 
to  suppose  that  their  decomposition  products  must  be  eliminated 
when  those  functions  are  annulled  by  a  descending  metabolism. 
Cases  I.  to  III.  seem  to  indicate  this. 

There  can  be  no  doubt  that  all  future  analyses  of  the  urine, 
made  in  connection  with  nerve  states,  should  include  deter- 
mination of  the  glycerinphosphoric  acid,  the  alkaline,  and 
the  earthy,  phosphates — the  amount  of  each  being  recorded 
separately. 


(!rihutul  Case. 

ON  SENSORY  EPILEPSY.    A  Case  of  Basal  Cekebral 
Tumour,  affecting  the  Left  Temforo-sphenoiual  Lobe, 

AND  GIVING  RISE  TO  A  PAROXYSMAL  TaSTE-SENSATION  AND 

Dreamy  State. 

by  james  anderson,  m.d., 

Assistant  Physician  to  the  London  Hospital. 

G.B.,  AGED  23  years,  a  schoolmaster,  was  sent  to  me,  on  the  19tli  of 
August,  1885,  by  Mr.  Waren  Tay,  whom  he  had  consulted  for 
loss  of  vision  in  his  left  eye.  He  told  me  he  had  been  well  till 
eighteen  months  previously,  when  he  began  to  have  attacks  of  a 
"  peculiar  sensation  "  passing  down  the  right  arm  into  the  hand,  and 
causing  a  sensation  of  swelling  in  the  hand.  The  feeling,  he  said, 
then  passed  up  the  spine  from  the  level  of  the  shoulders  to  the 
head,  spreading  OA'^er  the  back  part  of  the  "  brain "  as  a  "  cold 
sensation,"  not  extending  to  the  front.  He  frequently  shivered  when 
the  fit  was  upon  him  ;  but  the  "  peculiar  sensation  "  was  confined 
to  the  parts  mentioned.  At  first  the  attacks  were  rare,  once  in  six 
months ;  then  they  became  more  frequent,  till  he  had  one  daily,  and 
sometimes  latterly  as  many  as  fifteen  during  the  day.  During 
the  previous  week  he  had  had  about  four  attacks  daily.  In 
answer  to  the  question  if  he  knew  when  the  attack  was  coming 
on,  he  replied  that  he  knew  about  a  minute  before  by  "  a  sensation 
in  his  mouth,"  "a  rough  bitter  sensation,"  which  lasted  during 
the  attack.  He  generally  had  an  attack  after  any  excitement. 
At  first  he  always  saw  "  a  childish  scene,"  meaning  a  scene  of  his 
childhood,  the  same  with  every  attack,  "  a  trivial  scene,  not  worth 
remembering,"  but  which  always  came  up  till  six  months  before, 
when  the  "  sensation,"  i.e.  the  peculiar  sensation  in  the  right 
arm,  became  more  frequent.  In  this  scene  he  seemed  to  hear  the 
voices  of  a  woman  and  children ;  but  the  scene  and  circumstances 
passed  from  him,  he  said,  when  the  fit  passed  off".  He  showed 
some  reluctance  to  talk  about  the  scene ;  but  when  I  pressed  him 
in  a  subsequent  interview  to  describe  it  to  me,  he  said  the  woman 
was  a  neighbour,  and  that  he  was  there  to  play  with  other 
children,  and  she  was  scolding  them.  The  incident  had  actually 
occurred,  apparently,  but  there  was  nothing  to  impress  it  upon 
him — "a  trivial  little  scene,  seems  absurd  that  it  should  recur." 
VOL.   IX.  2  c 
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AltlioTigli  wlioii  lio  camo  to  me  the  scone  had  ceased  to  recur,  ho 
still  hoard  voices  when  ho  had  the  "  peculiar  sensation,"  not 
speaking  to  him  but  in  conversation.  There  were  never  any- 
chewing  nioveinents  or  smacking  of  the  lips.  This  I  ascertained 
from  his  relatives.  The  attacks,  he  said,  would  not  have  been 
noticed  by  those  around,  unless  their  attention  had  been  called ; 
they  lasted  "  only  a  few  minutes,"  recently  they  had  been  even 
shorter.  At  first  ho  did  n(jt  know  what  was  going  on  around, 
but  now  he  could  tell.  At  a  subsequent  interview,  and  in  answer 
to  a  leading  question,  he  said  that  occasionally  at  the  time  of  the 
"  peculiar  sensation  "  he  had  a  sensation  of  smell  which  he  could 
not  define — not  strong,  "decidedly  not  pleasant,"  "did  not  last 
long,  was  not  very  bad,  did  not  alwaj'^s  come,  and  was  not  present 
at  first,  only  for  the  past  four  months." 

He  was  a  tall,  well-built  man,  somewhat  inclined  to  stoutness, 
"  had  made  flesh  for  two  years."  His  features  were  somewhat 
thick  and  blurred,  the  mouth  deviated  slightly  to  the  left,  and 
opened  more  widely  at  the  left  when  he  showed  his  teeth.  He  did 
not  fix  with  the  left  eye,  which  diverged  slightly  outward.  He 
had  lived  chiefly  in  the  neighbourhood  of  Boston,  Lincolnshire, 
and  for  the  previous  eight  months  in  Dorsetshire;  had  always  been 
healthy,  and  had  never  had  any  venereal  disease.  He  had  been  a 
teacher  for  ten  years,  and  was  evidently  a  thoroughly  intelligent 
and  thoroughly  reliable  man.  His  father  and  a  brother  died  of 
consumption,  the  former  at  42,  the  latter  at  29  years  of  age.  His 
mother,  two  brothers,  and  two  sisters  are  alive  and  all  fairly  well. 
One  sister  died  of  empyema  (?),  and  two  others  of  typhoid  fever. 
(September  1886. — Since  writing  the  above  I  have  examined  one 
of  the  above  sisters.  She  is  sufiering  from  rapidly  advancing 
ph+hisis.) 

His  left  eye  was  discovered  to  be  defective  in  1882,  when  he 
was  examined  by  Dr.  George  Kirk  wood,  of  Peterborough,  before 
admission  into  St.  Peter's  College.  He  could  read  ordinary 
newspaper-type  with  it,  however,  and  he  suffered  no  inconvenience 
from  it  until  the  end  of  August  1884,  a  year  before  he  came  to  me. 
At  this  time  his  eyes  "  broke  down,"  his  left  eye  pained  him, 
and  the  sight  of  it  grew  steadily  worse,  till  in  October  he  c;>nsulted 
Dr.  Kirkwood,  who  has  kindly  informed  me  that  he  found  as  fol- 
lows : — "  After  the  u>e  of  homatropine  the  vision  of  L.  was  ^  Jy , 
with  a  hypermetropia  of  y^^,  that  of  E.  was  t/^  with  H.  yL. 
There  was  marked  retinitis  and  irregularity  of  the  disc  in  L.  and 
congestion  of  the  disc  in  E."  Dr.  Kirkwood  apidied  empl.  lyttai 
to  the  temples,  and  gave  him  liq.  hydrarg.  perchlor.  with  iron. 
Three  weeks  hiter  he  prescribed  spectacles,  but  with  the  correcting 
lenses,  V.  of  L.  was  only  tj-^'^,  V.  of  E.  |^  nearly.  A  few  weeks 
afterwards  my  patient  left  St.  Peter's  College,  and  Dr.  Kirkwood 
did  not  see  him  again. 

Subsequent  to  this  time  the  sight  of  his  left  eye  continued  to 
fail,  and  during  the  two  months  previous  to  his  coming  to  me  it  had 
failed  rapidly.  In  April  1885,  i.e.  four  months  before  he  came  to 
me,  the  sight  of  tlie  right  eye  failed  rather  suddenly  in  the  course 
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of  a  week ;  "  spots  in  front  of  the  music,"  so  that  ho  could  not  road 
quickly.  At  no  time  had  there  been  headache,  vomiting  or  con- 
vulsion, and  only  recently  occasional  giddiness. 

Examination  showed  that  his  heart  and  lungs,  his  kidneys  and 
other  abdominal  organs,  were  to  all  appearance  healthy.  The 
reflexes,  superficial  and  deep,  were  normal,  and  the  motor  power 
of  the  limbs  was  unaffected.  His  speech  was  ready  and  articu- 
lation clear.  He  was  right-handed  and  had  always  been  so. 
Neither  he  nor  his  relatives  could  tell  me  anything  as  to  the 
facial  deformity,  which  resembled  imperfect  right  facial  paralysis, 
but  was  so  slight,  that  when  the  face  was  at  rest  the  only 
noticeable  abnormality  was  the  shallowness  of  the  right  naso-labial 
furrow.  There  was  no  apparent  loss  of  sensation  in  face  or  limbs. 
This  was  carefully  tested.  Smell  was  normal  with  the  right 
nostril,  very  defective  or  completely  absent  with  the  left.  Common 
sensation  good  in  both  nostrils.  Taste  was  apparently  somewhat 
defective  on  both  sides ;  but  his  answers  were  not  decisive.  The 
hearing  distance  for  a  watcH^  was  5  feet  with  each  ear. 

As  above  noted,  there  was  slight  external  strabismus  of  the  left 
eye,  noticed  in  1882,  and  possibly  present  longer.  Otherwise  the 
movements  of  the  globes  were  normal,  and  there  was  no  ptosis. 
E.  pupil  2^  mm.  acted  well  to  light  and  with  accommodation. 


Fig.  1.— Eight  Visual  Field  of  George  B.,  Aug 

8mm.  square. 


21st,  1885,  for  white  object, 


L.  pupil  3^  mm.  acted  well  with  accommodation,  only  consen- 
taneoiasly  to  light.  V.  of.  L.  bare  perception  of  light  in  temporal 
part  of  field,  V.  of  E.  l^  partly  and  J.  1,  also  with +  2  D,  the  lens  he 
was  using.  The  E.  visual  field  was  of  full  extent  on  the  nasal 
side,  as  shown  in  the  accompanying  chart,  but  crossed  the  vertical 
through  the  fixation  point  by  only  a  narrow  margin.  The  colour 
vision  and  nasal  half  of  the  colour  fields  of  the  E.  eye  were  normal. 
OjjJith. — L.  Disc  dull  white,  edge  sharply  defined.  Veins  of 
normal  size,  arteries  very  slightly  diminished.     No  perivascular 
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tliickenirig  or  evidence  of  past  retinitis.  R.  Outer  half  of  disc 
atrophic,  glistening  white;  inner  half  still  pink,  although  not  so 
pink  as  it  should  be.  Vessels  normal.  No  perivascular  thickening 
or  exudation. 

On  August  27  th,  Dr.  ITughlings- Jackson  kindly  admitted  him 
under  his  care  at  the  London  Hospital.  Here  the  special  senses  of 
smell  and  taste  were  repeatedly  examined,  coniirming  the  above 
results,  the  slight  defect  of  taste  being  generally  more  marked  on 
the  left  side.  He  took  the  bromide  and  iodide  of  sodium  during 
his  stay  in  the  hospital,  which  he  left  on  the  19th  of  October,  1885. 

On  October  23rd  I  again  examined  him,  and  made  the  following 
notes  : — Mental  condition  much  deteriorated,  extreme  hebetude, 
face  expressionless,  speech  slow  and  monotonous,  could  not 
remember  the  word  "  hospital,"  and  although  wakening  up  occa- 
sionally into  a  state  of  much  anxiety  regarding  his  own  and  his 
mother's  future,  he  yawned  incessantly  during  the  examination. 
His  sister  states  that  he  rarely  speaks,  is  generally  in  a  somnolent 
condition,  that  he  wanders,  remembers  nothing,  and  is  always 
strange.  He  has  had  no  headache,  and  vomited  only  once  in 
hospital,  from  indigestion,  he  states.  The  divergence  of  the  mouth 
to  the  left  is  now  better  marked.  There  is  no  definite  paralysis 
or  loss  of  general  sensation.  There  is  slight  ptosis  on  both  sides, 
especially  the  left,  but  both  lids  can  be  raised  on  request,  and 
there  is  no  ocular  paralysis.  V.  of  L.  doubtful  pi.;  of  E.  i^  and 
J.  IG  with  difficulty.  R.  visual  field  for  a  white  object  diifered 
scarcely  at  all  from  that  already  recorded — temporal  hemianopia. 
The  fields  for  red  and  green  were  markedly  and  regularly  contracted, 
especially  the  former.  Ophth. — L.  Paper-white  atrophy  of  disc 
with  small  arteries  and  normal-sized  veins.  B.  Inner  part  of  disc 
still  pink,  but  definitely  paler  than  on  last  examination.  Arteries 
and  veins  of  fairly  normal  size.    No  other  changes  visible  in  fundi. 

From  this  time  till  his  death  I  visited  him  at  his  home.  The 
mental  hebetude  gradually  increased  till  his  answers  became  inco- 
herent, yet  in  flashes  his  mental  state  was  perfectly  clear.  A 
brawny  fulness  came  in  the  right  side  of  his  neck,  which  varied 
but  did  not  disappear.  He  became  considerably  fatter  and  more 
somnolent.  Vision  got  gradually  worse,  and  the  nasal  half  of  the 
rio-ht  disc  got  so  pale  that  it  could  scarcely  have  been  distin- 
guished from  perfect  atrophy  ;  would  certainly  have  been  called  so 
by  an  observer  seeing  it  for  the  first  time.  The  arteries,  however, 
remained  of  full  size,  in  marked  contrast  to  the  diminished  arteries 
of  the  left  side. 

On  December  28th  he  had  a  "  fit"  on  getting  out  of  bed,  became 
"  stitf  all  over,"  and  remained  unconscious  for  half  an  hour. 
There  were  no  chewing  movements  and  no  clonic  convulsions. 
"When  he  became  conscious  he  vomited,  and  this  was  repeated 
frequently  till  I  saw  him  next  day.  He  apparently  knew  nothing 
of  what  had  happened,  and  lay  in  a  semi-comatose  condition. 
There  was  no  aphasia  or  evident  paralj-sis.  On  examining  the 
right  disc  I  thought  that  its  edge  was  slightly  blurred  as  com- 
pared   with    its   previous   sharply-cut   outline.     On  January  2nd 
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there  could  be  no  doubt  as  to  the  blurriii";  of  the  edge  and  fulness 
of  the  veins,  although  the  centre  of  the  disc  was  still  white ;  the 
left  disc  remained  in  its  condition  of  complete  paper-white  atrophy. 
On  January  17th,  after  repeated  vomiting  and  giddiness  on  the 
14th,  I  found  the  right  disc  completely  obscured  by  exudation, 
cloudy  white  in  the  centre  with  a  considerable  haimorrhage  at  its 
ujiper  edge. 

From  this  time  the  vomiting  recurred  at  intervals,  with  occa- 
sional attacks  of  ilushing  and  perspiration  followed  by  pallor. 
His  limbs  were  stiff,  the  knee-jerks  increased,  ankle-clonus  was 
present,  and  the  superficial  reflexes  were  abolished ;  he  passed 
his  evacuations  under  him.  A  few  more  haimorrhages  appeared 
on  the  right  disc,  the  reflex  from  which,  was  now  as  red  as  the 
rest  of  the  fundus  ;  and  some  glistening  white  spots  appeared  near 
the  macula.  There  was  no  change  on  the  left  disc.  Latterly  he 
was  probably  quite  blind ;  the  movements  of  the  globes  were  less 
free  than  previously ;  but  there  was  no  definite  ocular  paralysis. 

On  March  4th  he  passed  rather  suddenly  into  a  state  of 
complete  coma.  His  left  hand  was  occasionally  raised  to  the  left 
side  of  his  head  ;  the  right  lay  almost  perfectly  powerless  by  his 
side ;  the  knee-jerks  were  normal,  and  there  was  no  ankle-clonus. 
He  died  on  March  6th. 

The  ocular  symptoms  in  this  case  pointed  definitely  to  a 
basal  tumour  pressing  on  the  left  optic  nerve  in  the  first  place, 
afterwards  involving  the  left  half  of  chiasma  and  left  optic 
tract,  and  finally  involving  the  remaining  fibres  of  the  right 
nerve.  I  believed  also,  from  my  acquaintance  with  Dr. 
Hughlings-Jackson's  observations,  that  the  paroxysmal  taste- 
sensation  and  dreamy  state,  &c.,  justified  the  diagnosis  that 
this  tumour  in  some  way,  i.e.  directly  or  through  interference 
with  vascular  supply,  involved  the  left  temporo-sphenoidal 
lobe,  inducing  periodic  discharges  in  the  region  of  Ferrier's 
centre  for  taste  (possibly  also  in  his  centre  for  smell),  and  in 
neighbouring  highest  centres.  I  use  this  last  term  in  the 
sense  in  which  it  is  used  by  Dr.  Jackson.  At  this  time  I 
happened  to  mention  the  case  to  Mr.  Nettleship,  who  referred 
me  to  a  case  published  by  him/  in  which  there  were  similar 
ocular  symptoms.  The  similarity  between  the  cases  was,  I 
found,  surprisingly  close,  not  only  as  to  the  ocular  symptoms, 
but  also  in  the  occurrence  of  a  paroxysmal  sensation.  Mr. 
Nettleship  thus  summarizes  his  case  : — "  Failure  of  left  eye 
(to  blindness)  passing  into  atrophy  of  disc ;  later,  paralysis  of 
left  third  nerve,  and  loss  of  right  half  of  right  visual  field  with 
evidence  of  atrophy  of  disc ;  discharge  of  bloody  mucus  from 
left  nostril,  and  late  appearance  of  tumour  behind  left  angle  of 
jaw.      Death   seven  years  after   onset  of  symptoms;    large 
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tumour  compressinfi;  left  optic  nerve,  chiasma,  and  tract,  and 
left  third  nerve."  Also  it  is  noted  that  for  several  years  before 
death  he  had  been  subject  at  irregular  intervals  to  "  fits," 
which  consisted  of  a  sudden  feeling  of  suffocation  in  the  nose 
and  mouth,  followed  by  pain  in  the  front  or  back  of  the  head, 
but  no  loss  of  consciousness.  The  similarity  in  symptoms 
between  these  cases  was  so  close,  that  in  writing  Dr.  Jackson  I 
ventured  to  say  that  I  believed  the  tumour  would  be  found  in 
the  same  position  as  Mr.  Nettleship's,  but  involving  a  wider 
cortical  area.  The  result,  as  will  be  seen,  fully  justified  this 
diagnosis.  Not  only  was  the  tumour  in  the  same  position,  but, 
except  in  the  matter  of  size,  the  description  of  the  tumour  in 
Mr.  Nettleship's  case  might  be  used  as  the  description  in 
mine.  Through  Mr.  Nettleship's  kindness  I  have  been  able  to 
examine  the  tumour  in  his  case,  and  I  believe  it  may  be  taken 
as  an  earlier  stage  in  the  development  of  the  large  tumour 
present  in  my  case. 

Autopsy  (March  7th,  188G). — Body  extremely  fat,  two  inches  of 
adipose  tissue  on  the  abdomen ;  skull-cap  thick,  but  readily 
separable  from  the  dura  mater.  On  the  vertex  the  brain  seemed 
perfectly  normal ;  but  on  drawing  it  over  to  the  right  it  was 
evident  that  there  was  a  large  tumour  at  the  base.  In  removing 
the  brain  a  large  amount  of  ventricular  and  subarachnoid  fluid 
escajied.  Part  of  the  tumour  was  adherent  in  the  pituitary  fossa, 
and  this  was  removed  subsequently.  The  adhesion  of  the  tumour 
to  the  bone  was  not  dense ;  little  more  than  that  between  dura 
mater  and  skull.  In  the  position  of  the  pituitary  fossa  was  a 
globular  space  floored  by  dense,  convoluted,  and  somewhat 
roughened  bono ;  its  antero-posterior  diameter  was  about  1 J  inches, 
its  transverse  about  2  inches,  of  which  last  half  an  inch  lay  to  the 
right  of  the  middle  line,  an  inch  and  a  half  to  the  left.  The  part 
of  the  tumour  remaining  in  the  base  of  the  skull  extended  slightly 
into  the  left  orbit  along  with  the  structures  in  the  left  cavernous 
sinus  and  the  left  optic  nerve,  which  were  involved  in  it ;  the 
tumour-growth  also  passed  through  the  left  foramen  ovale  and 
foramen  rotundum,  which  were  about  thrice  their  usual  size.  The 
right  optic  nerve  and  structures  in  the  right  cavernous  sinus  were 
pressed  outward  by  the  tumour,  but  were  not  directly  involved 
in  it. 

The  tumour  is  a  large  mass,  consisting  of  a  central  soft  greyish 
structure,  occupying  the  position  of  the  interpeduncular  space, 
adherent  in  the  pituitary  fossa,  and  surrounded  by  masses  of  steel- 
blue  blood  cysts,  as  shown  in  the  accompanying  woodcut  taken 
from  a  drawing,  for  which  I  am  indebted  to  my  friend  Mr.  Jona- 
than Hutchinson,  Jun.,  and  which  was  made  from  the  brain  in  its 
recent  state.  The  cysts  extend  only  half  an  inch  to  the  right 
of  the  middle  line,  but  on  the  left  they  extend,  large  globular 
masses,  backward  and  outward,  undermining  the  posterior  three- 
fourths  of  the  temporo-sphenoidal  lobe,  which  originally  surrounded 
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the  cysts  somewhat  more  than  is  indicated  in  the  drawing. 
Anteriorly  the  tumour  extends  to  the  posterior  orbital  convolutions, 
and  there  is  evidence  of  recent  inflammation  in  the  longitudinal 
fissure  at  this  point ;  ])osteriorly  it  extends  to  the  anterior  border 
of  the  ponfci,  and  along  its  loft  margin,  compressing  considerably  the 
left  crus.  The  left  olfactory  nerve  must  have  been  early  destroyed  ; 
but,  owing  to  the  softening  and  distortion  of  parts  in  this  region, 
no  part  of  the  cerebral  attachments  of  either  nerve  can  bo  dis- 
covered. The  right  optic  nerve,  right  half  of  chiasma  and  right 
optic   tract  lie   clear   of  the   tumour,   although   evidently  much 


Fig.  2.— Base  of  Brain,  George  B.,  March  7th,  1886,  after  a  drawiug  by 
Mr.  J .  HutchinaoD,  Jun. 


pressed  by  it.  The  left  nerve  and  tract  are  so  flattened  out 
as  to  be  almost  indistinguishable  on  the  anterior  surface  of  the 
tumour  imbedded  among  the  cysts ;  the  right  third  nerve  lies  on 
the  under  surface  of  the  tumour,  the  left  probably  passes  through 
it ;  but  it  is  not  visible,  and  was  not  seen  during  removal  of  the 
brain.  The  nerves  behind  this  appear  quite  normal,  including 
the  left  fourth  nerve.  The  cerebral  arteries,  so  far  as  they  can  be 
traced,  are  normal  in  appearance,  the  left  carotid  and  its  branches 
large,  and  imbedded  among  the  cysts.     The   floor   of  the   third 
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ventricle  is  thinned  to  a  mere  membrane,  and  the  ventricles  were 
evidently  greatly  dilated ;  the  cerebellum,  pons,  and  medulla  are 
apparently  unaffected. 

This  case  is  interesting  from  various  points  of  view  especially 
taken  in  conjunction  with  Mr.  Nettlcship's,  Let  me  emphasise 
a  few  of  these  points. 

(1.)  The  tumour  clearly  arose  from  the  pituitary  body,  and 
was  in  the  first  place  at  least  of  slow  growth.  The  bone  under 
and  around  the  pituitary  fossa  was  hollowed  out,  with  the 
formation  also  of  new  bone  in  the  neighbourhood.  The  fora- 
mina on  the  left  side  of  the  middle  cranial  fossa  were  enlarged, 
the  nerves  passing  through  them  being  surrounded  by  pro- 
longations from  the  tumour,  and  apparently  uninjured.  In 
Mr.  Nettleship's  case  death  occurred  seven  years  after  the 
first  symptoms.  In  mine  it  is  impossible  to  decide  as  to  the 
precise  date  of  commencement,  owing  to  the  left  eye  being  in 
all  probability  naturally  defective  from  hypermetropia,  but  the 
duration  of  marked  symptoms  was  less  than  four  years.  The 
central  part  of  the  tumour  is  a  soft  vascular  mass,  consisting 
of  heterogeneous  round  and  elongated  nucleated  cells  without 
stroma.  The  surrounding  cysts  contain  blood  only,  very  in- 
distinctly laminated,  and  have  walls  like  those  of  a  large  vein. 
In  Mr.  Nettlcship's  case  there  is  the  same  soft  cellular  growth 
in  the  centre,  with  the  same  blood  cysts  extending  backward 
and  to  the  left,  the  whole  being  probably  in  the  recent  con- 
dition about  half  the  size  of  this  tumour.  The  soft  and  cystic 
character  of  the  tumour  and  its  slow  growth  explain  the  escape 
in  my  case  of  the  structures  in  the  cavernous  grooves  which 
puzzled  me  before  death.  In  Mr.  Nettlcship's  case  the  left 
motor  oculi  was  paralysed.  As  is  generally  the  case  in  pitui- 
tary tumours,  there  was  extreme  development  of  subcutaneous 
fat  and  much  mental  hebetude,  but  there  was  at  no  time  sugar 
in  the  urine. 

(2.)  The  late  occurrence  of  neuritis  in  the  right  eye  was,  I 
must  admit,  a  surprise  to  me,  notwithstanding  that  I  was  on 
the  outlook  for  it.  I  had  watched  the  disc  pass  into  what 
would  have  been  called  complete  atrophy  by  any  one  seeing  it 
for  the  first  time,  and  the  eye  was  probably  quite  blind  like  the 
left.  The  right  retinal  vessels  were  of  full  or  almost  full  size ; 
but  I  expected  to  see  them  gradually  diminish  as  on  the  left 
side.  Nine  weeks  before  death,  however,  there  appeared  in 
the  right  eye  a  neuro-retinitis,  with  considerable  exudation 
and  haBmorrhages.  This  occurrence  coincided  with  the  onset 
of  vomiting  and  headache,  both  previously  conspicuous  by 
their  absence.  Had  proof  been  wanted  that  this  trio  of 
symptoms   depends   in   no  way  on  the  size   of  the  cerebral 
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tumour,  and  in  very  little  degrco  at  least  on  proximity  of  the 
tumour  to  the  optic  nerves,  the  present  case  would  have  amply 
sufficed. 

Was  the  cause  of  these  symptoms  the  slight  recent  in- 
flammation of  the  meninges  just  in  front  of  the  tumour?  Is 
local  meningitis  absolutely  necessary  to  cause  the  trio  of 
symptoms  ?  I  fear  I  cannot  add  much  to  what  has  been  done 
in  the  way  of  answering  this  question.  The  meningitis  in 
front  of  the  tumour  was  certainly  recent,  and  there  was  as 
certainly  very  little  evidence  of  inflammation  around  the 
tumour  at  other  points.  Transverse  sections  of  the  optic 
nerves  about  a  centimetre  behind  the  orbits  present,  on  micro- 
scopic examination,  characteristic  points  of  agreement  and 
difference.  The  outer  sheath  is  much  alike  in  both,  and,  so 
far  as  I  can  see,  in  no  way  differs  from  normal.  The  inner 
sheath  is  more  matted  ift  the  left,  much  more  intimately 
blended  with  the  periphery  of  the  nerve,  and  sends  into  the 
nerve  much  larger  trabeculte.  In  neither  right  nor  left 
inner  sheath  is  there  any  noticeable  increase  of  leucocytes ; 
and  I  should  not  have  recognised  that  of  the  right  nerve  from 
a  normal  sheath.  The  left  nerve,  notwithstanding  its  advanced 
atrophy,  shows  throughout  fairly  numerous  axis-cylinders  amid 
granular  debris.  The  fasciculi  are  much  shrunken,  separated 
by  thickened  vascular  trabeculse,  and  traversed  by  a  fine 
reticulum  of  stained  fibres  joining  at  intervals  with  the  pro- 
cesses of  branched  cells  lying  among  the  axis-cylinders  and 
debris — in  fact,  nervous  tissue  in  a  state  of  typical  sclerosis. 
The  right  nerve  shows  but  few  axis-cylinders,  in  many 
parts  merely  a  uniform  granular  debris,  divided  by  thickened 
septa,  which  have  no  cell  infiltration.  The  fascicular  spaces 
thus  marked  out  contain  leucocytes,  distinctly  more  than 
normal,  varying  in  number  in  different  parts  of  the  section, 
but  not  uniformly  more  numerous  at  the  periphery.  At  one 
side  of  the  nerve  (I  am  sorry  I  cannot  say  which  side)  there 
is  an  area  in  which  the  fasciculi  contain  branched  cells, 
fine  stained  fibres  passing  among  the  granular  material 
and  axis-cylinders,  precisely  as  in  the  left  nerve.  The 
neuritis,  which  appeared  in  the  right  eye  nine  weeks  before 
death,  was  evidently  of  the  usual  type  that  occurs  in  cases  of 
cerebral  tumour,  simultaneously  with  headache  and  vomiting. 
In  ordinary  circumstances  it  would  have  appeared  also  in  the 
left  eye ;  but  the  disc  of  this  eye  remained  unchanged  in  its 
state  of  sharp-cut  paper-white  atrophy.  Whether  the  im- 
munity of  the  left  nerve  was  due  to  the  structural  change  in 
the  nerve  or  its  meninges,  or  to  the  practical  disjunction  of 
the  nerve  from  the  brain,  this  case  cannot  decide;  possibly 
either  would  have  been  sufficient.     In  passing,  I  may  say  that 
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the  iuflammation  of  the  left  fundus  in  1884  was,  to  a  thoroughly 
competent  observer,  compatible  with  simple  hypermetropic 
change.  It  was  doubtless,  however,  a  neuro-retinitis  of  low 
grade,  due  to  the  retro-bulbar  pressure,  and  leaving,  as  we 
have  seen,  little  evidence  of  its  presence  except  the  slight 
opacity  of  the  atrophic  disc. 

(3.)  Lastly,  the  most  important  bearing  of  the  case  is  on 
the  doctrines  as  to  the  localisation  of  cerebral  function.  In 
this  connection  I  wish  to  emphasise  that  there  are  two  distinct 
clinical  facts  to  be  noted :  viz.  first,  a  paroxysmal  sensation, 
and  second,  a  dreamy  state.  The  paroxysmal  sensations  in 
Mr.  Nettleship's  case  and  mine  I  consider  to  be  precisely 
analogous  to  the  motor  manifestations  of  Jacksonian  Epilepsy, 
and  to  be  due  to  discharges  in  what  Dr.  Jackson  has  termed 
the  middle  sensory-centres,  just  as  Jacksonian  Epilepsy  is  due 
to  discharges  in  the  middle  motor  centres  (the  cortical  part  of 
which  is  known  as  Ferrier's  motor  area).  The  dreamy  state  I 
believe  to  be  due  to  an  extension  of  the  discharge  to  highest 
cortical  centres,  which,  as  Dr.  Jackson  says,  re-re-represent  the 
body,  in  the  complex  combinations  of  which  the  reminiscence 
of  my  patient  is  an  example.  This  dreamy  state  in  such  a 
case  as  this,  is  indistinguishable  from  epilepsy  proper,  or, 
rather,  it  is  epilepsy  proper,  consisting,  like  it,  of  discharges 
in  the  "  highest  centres."  It  is  analogous  in  mode  of  causa- 
tion to  the  general  convulsions  and  loss  of  consciousness, 
which  closes  a  severe  epileptiform  seizure,  but  differs  from  it 
in  the  severity  of  the  discharge,  resembling  in  this  latter  point 
the  cases  of  'petit  mal,  where  the  discharge  is  sufficient  only  to 
produce  a  state  resembling  reverie. 

To  return  to  the  paroxysmal  taste-sensations  which  formed 
the  starting-point  of  my  patient's  attacks.  I  have  already 
stated  that  the  tumour  in  this  case  arose  from  the  pituitary 
body,  and  grew  chiefly  to  the  left  and  backward.  I  judge  of 
this  not  only  from  the  tumour  itself,  but  also  from  Mr.  Nettle- 
ship's  case,  which  I  consider  shows  an  earlier  stage  in  the 
growth  of  this  tumour.  From  the  position  and  relations  of 
the  pituitary  body,  it  is  clear  that  the  first  part  of  the  cortex 
involved  by  the  tumour  would  be  the  anterior  part  of  the  inner 
border  of  the  temporo-sphenoidal  lobe — in  other  words,  the 
area  in  which  Ferrier  has  had  grounds  for  locating  the  centres 
of  taste  and  smell,  at  the  tip  of  the  gyrus  uncinatus.  Producing 
by  pressure  an  instability  in  the  grey  matter  of  this  area,  I 
believe  that  the  tumour  was  the  cause  of  the  paroxysmal  taste- 
sensations  which  commenced  the  attack,  and  that  from  this 
point  the  discharge  spread  to  neighbouring  centres. 

Dr.  Hughlings-Jackson  has  observed  and  noted,  although 
not  published,  numerous  cases  of  paroxysmal  sensation,  com- 
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billed  with  dreamy  state  ;  and  it  was  owing  to  my  acquaintance 
with  his  views  that  I  was  led  to  investigate  the  present  case  in 
detail.  McLane  Hamilton  has  recorded  a  case  of  paroxysmal 
sensation  of  smell,  in  which  chronic  meningeal  inflammation 
over  the  right  uncinate  gyrus  and  sclerosis  of  subjacent  tissue 
was  found  post  mortem.  Such  cases  as  these  go  far  to  sub- 
stantiate clinically  the  accuracy  of  Ferrier's  observation.  They 
are  probably  more  numerous  than  is  generally  supposed ;  this 
owing  partly  to  the  fault  of  the  patient,  partly  of  the  physician. 
The  patient  may  be  stupid  or  careless  in  observation,  and  in 
the  expression  of  what  he  has  observed  ;  or,  on  the  other  hand, 
like  my  patient,  he  may  be  unwilling  to  speak  of  it,  as  being 
"  silly."  I  need  hardly  say  that  in  all  cases,  but  more  specially 
with  stupid  patients,  where  the  temptation  is  greatest,  one 
must  avoid  putting  leading  questions.  One  such  question 
may  destroy  altogether  the  value  of  subsequent  examination. 
On  the  side  of  the  physician,  every  medical  man  ought  nowa- 
days to  be  aware  that  the  occurrence  of  these  paroxysmal 
sensations  or  of  the  dreamy  state  is,  as  Dr.  Jackson  has  shown, 
an  important  symptom,  foreshadowing  grave  cerebral  disease, 
as  the  first  signs  of  tubercular  change  at  the  apex  of  a  lung 
portend  coming  phthisis.  In  both  cases  the  disease  may  be 
curable  ;  in  both  it  may  be  beyond  cure.  In  either  case  it  is 
our  duty  to  know  and  recognise  it  from  the  first,  and  to  guide 
our  patient  accordingly. 


Critical  Jligests. 

ON  THE  RECENT  ADViVNCES  IN  OUR  KNOWLEDGE 
OF  TABES  DORSALIS. 

BY  W.  HALE  WHITE,  M.D., 
Assistant  Physician  to  Guy's  Hospital. 

LITERATURE. 

(1)  Eulonburg's  '  Realencyclopadie,'  2nd  ed.,  1885. 

(2)  "  ZurLelire  von  der  spinalen  Ataxic." — '  Neurologisclies  Centralblatt,'  1885, 

No.  2. 

(3)  "The    Relations   between    the   Symptoms   and   Cord-lesions  of  Posterior 

Spinal  Sclerosis." — '  The  Alienist  and  Nenrologist,'  vol.  vi..  No.  3. 

(■i)  "  Ueber  die  Bestandtiieile  der  Hinterstraiige  des  Riickenmarks  anf  Grand 
der  Untcrsuchung  ihrer  Entwickelung." — '  Neurologisclies  Centralblatt,' 
No.  2,  1885,  p.  31. 

(5)  "  Zur  patliologisclien  Auatomie  der  Tabes  dorsalis."— '  Neurologiscbes  Cen- 
tralblatt,' No.  3,  1885. 

(G)  "Beitrag  zur  pathologisclien  Anatomie  der  Tabes  dorsalis  und  zum  Faser- 
verlauf  im  meuschlichen  Ruckenmark." — '  Neurolog.  Centralblatt,'  1883, 
p.  245. 

(7)  "  Ueber  cinen  eigentlilimlichen  Symptomcomplex  bci  Erkranknug  der  Hin- 

terstrange  des  Riickenmarks."—'  Archiv  fur  Psych.,  etc.,'  Bd.  xvi.,  1885. 
Abstract  in  '  Neurol.  Central.,'  1  Jan.  1886. 

(8)  'Journal  of  Nervous  and  Mental  Disease,'  April,  1885. 

(9)  '  Ann.  Me'd.  Psych.,'  7  Se'rie,  t.  ii.,  Sept.  1885. 

(10)  'Path.  Trans.'  1885. 

(11)  "On   the   Combination  of  Lateral  and  Posterior  Sclerosis  of  the  Spinal 

Cord."—'  Brain,'  April,  1885,  p.  110. 

(12)  '  Trans.  Int.  Med.  Congress,'  1881. 

(13)  'Neurol.  Central.,'  1885,  p.  241. 

(14)  '  Arch,  do  physiologie  normale  et  pathologique,'  1884,  No.  8,  pp.  454-48G. 

Abst.  in  '  Neurol.  Central.,'  1885,  p.  39 :  "  Du  role  joue  par  la  me'ningite 
spinale  poste'riem-e  des  tabetiques  dans  la  patlioge'nie  des  scleroses  com- 
binees." 
15)  "Observations  pour  servir  a  I'histoire  de  I'Arachnitis  et  de  la  Leptome- 
nino-ite  spinale  chronique." — '  Scle'rose  me'duUaire  secoudaire.  Gaz.  me'd. 
de  Paris,'  1885,  No.  324.     Abst.  in  '  Neurolog.  Central.,'  1885,  p.  178. 

(16)  '  BuAiN,'  vol.  vi.,  p.  461. 

(17)  "  Contribution  a  I'etude  des  le'sions  sclcreuscs  des  vaisseaux  spinaux,"  etc.— 

'Rev.  de  Med.,'  1885,  Jan.,  p.  1.   Abst.  in  '  Neurol.  Central.,'  1885,  p.  227. 


CRITICAL  DIGESTS.  397 

(18)  'Rev.  dc  Med.,'  July,  1885. 

(ID)  "Ataxic  locoinotricc  ot  lesions  cardiaqucs." — '  Montpcllicr  Medical,'  June, 
1880. 

(20)  "  Ueber  dio  Coincidenz  von  Tabes  dorsalis  und  Insufliciens  der  Aorten 

Klappcn." — '  BerlinL-n  Klin.  Woclienschr.,'  7  July,  1879. 

(21)  "  Ataxie  locomotrice."— '  Rev.  de  Med.,'  No.  2,  1880,  p.  170. 

(22)  "  Can   Locomotor  Ataxia  be   Cured  ?  " — '  Journal  of  Nervous    Diseases,' 

April,  1885. 

(23)  "  Ein  Fall  von  Ataxic  nacli  Diphtheric."—'  Berl.  Klin.  Woch.,'  15  Dec.  1884. 

(24)  "  Locomotor  Ataxy  without  Disease  of  the  Posterior  Cokunns." — '  Clin.  Soc. 

Trans.,'  vol.  xviii.,  p.  1G8. 

(25)  '  Arch,  de  Med.,'  Oct.  1884.     Abst.  in  '  Beain,'  Jan.  188G. 
(2G)  '  Ence'phale,'  Nov.,  1884.    Abst.  in  '  Brain,'  Jan.  188G. 

(27)  "  Scle'rose  primitive  des  cordons  de  Goll." — '  Prog.  Me'd.,'  1884,  p.  1008. 

(28)  "  Reclierches  sur  les  causes  de  I'Ataxio  locomotrice  progressive."  —  '  Le 

Progres  Medical,'  August  29,  1885. 

(29)  'Berliner  Klinische  Wochenschrift,'  No.  32,  1883. 

(30)  "  Beitr'age  zur  Aetiologie  uud'^Therapie  der  Tabes  dorsalis,  namentlich  Uber 

deren  Beziehungen  zur  Syphilis." — '  Virch.  Arch.'  Bd.  99,  H.  1. 

(31)  "  Ueber  die  iitiologischen  Beziechungen  zwischen  Syjihilis  und  Tabes." — 

'Deutsche  Med.  Wochenschrift,'  1885,  Nos.  1  and  2. 

(32)  "  Hereditary  or  Degenerative  Ataxia." — '  Boston  Med.  and  Surg.  Journal,' 

1885,  vol.  cxiii.  p.  36.    The  last  three  papers  mentioned  will  be  found 
abstracted  in  the  '  Neurologisches  Centralblatt '  for  1885. 

(33)  '  Amer.  Jour.  Med.  Sci.,'  April,  1885. 

(34)  '  Rev.  de  Med.,'  July,  1884,  p.  555.    Abst.  in  '  Brain,'  Jan.  1886. 

(35)  '  Rev.  de  Med.,'  No.  2,  1886,  p.  170. 

(36)  "  Zur  Casuistik  der   trophischen   Slorungen   bei  der  Tabes   Dorsalis." — • 

'Berl.  Klin.  Woch.,'  1885,  No.  12.    Abst.  'Neurol.  Central.,'  1885,  p.  228. 

(37)  '  Amer.  Jour,  of  Nervous  and  Mental  Disease,'  No.  2,  1885. 

(38)  "Jets  over    tabes    dorsalis." — 'Wcekbl.  van   het   Nederl.   Tijdschr.   voor 

Geneesk.,'  1884,  No.  46.    Abstract  in  '  Brain,'  1885,  p.  86. 

(39)  "  Ueber  Vagus-Erkrankung  im  Verlauf  der  Tabes  dorsalis." — 'Berl.  Klin. 

Wochens.,'  26  Jan.,  1885. 

(40)  "  Die    Beziehungen    der   Hemiki-anie    zur   Tabes  dorsalis." — '  Berl.   Klin. 

Woch.,'  22  Sept.  1884. 

(41)  "Tabes  dorsalis."—'  Rev.  de  Me'd.,'  t.  v.  1885,  p.  60. 

(42)  "  Drei  Falle  von  Tabes  im  Kindesalter." — '  Berl.  Klin.  Woch.,'  16  Feb. 

1885. 

(43)  'Le  Progres  Me'dical,'  27  Oct.  1883. 

(44)  'Path.  Trans.,'  1884,  p.  312. 

(45)  "  Mollities  Ossium,  Kheumatic  Arthritis,  Charcot's  Disease." — '  Path.  Trans.,' 

1884. 

(46)  "  Partial  Mollities,  Charcot's  Disease,  Spondylolisthesis." — 'Path.  Trans.,' 

1884. 

(47)  "  A  Case  of  Charcot's  Disease  attacking  the  right  elbow  and  foot."—'  Clin. 

Soc.  Trans.,'  vol.  xvii.  p.  118. 

(48)  '  Clin.  Soc.  Trans.,'  1884. 

(49)  '  Clin.  Soc.  Trans.,'  1884. 

(50)  '  British  Medical  Journal,'  April  4,  1885. 

(51)  'Path.  Trans.,'  vol.  xxxvi.,  p.  48. 

(52)  '  Path.  Trans.,'  vol.  xxxvi.,  p.  352. 

(53)  "  On  Charcot's  Joint  Disease."—'  Lancet,'  July,  12,  1884. 


398  CRITICAL    DIGESTS. 

64)  '  Cases  of   Joint    Disease   with    Locomotor  Ataxy."—'  Clin.   Soc.    Tran.s.,* 

voL  xviii. 
(55)  '  Brit.  Med.  Jour.,'  vol.  ii.  p.  886. 
(56)"Ueber    Kiiiegelenke    Affection    bci   Tabes." — 'Deutsche   Mctl.    Wooh.' 

Dec.  10,  1885. 

The  recent  advances  in  our  knowletlge  of  the  Tabes  Dorsalis, 
or  Locomotor  Ataxy,  are  in  the  direction  the  former  advances 
have  been  in  other  diseases.  Thus  many  years  ago  a  doctor 
was  content  with  the  diagnosis  of  jaundice,  as  are  the 
laity  now ;  but  at  the  present  time  the  physician  who  did 
not  diagnose  the  cause  of  which  jaundice  is  only  a  symptom, 
would  be  looked  upon  as  ignorant.  In  the  same  manner  it  is 
to  be  hoped  that  we  are  within  measurable  distance  of  the 
time  when  the  diagnosis  of  a  mere  symptom,  such  as  ataxy, 
will  not  do,  but  instead,  we  shall  be  able,  from  the  grouping  of 
symptoms,  to  say  exactly  what  parts  are  affected.  To  a  certain 
extent  we  are  able  to  do  so  now  ;  thus  Pick  (1)  points  out  that 
we  may  have  a  cortical  ataxy,  a  cerebellar  ataxy,  a  spinal 
ataxy,  and  a  neuritic  ataxy.  Still  the  phrase  locomotor  ataxy 
is  usually  reserved  for  the  spinal  form,  and  future  investigation 
will  be  directed  to  discovering  the  exact  parts  of  the  spinal 
cord  affected,  and  the  reason  why  the  patient  should  be  ataxic 
when  those  parts  are  affected.  Erb  (2)  has  well  pleaded  for  a 
more  careful  consideration  of  the  facts  of  each  case  before 
adopting  any  theory,  either  Leyden's  sensory  one,  Friedreich's 
motor  one,  or  Striimpeirs  modification  of  the  two.  He  throws 
out  the  suggestion  that  the  ataxy  must  be  due  to  some  affec- 
tion of  that  part  of  the  motor  tract,  between  the  centres  of  will 
and  the  anterior  cornua  cells,  which  has  to  do  with  the  co-ordi- 
nation  of  movements.  As  disproving  the  sensory  theory,  he 
contrasts  two  cases,  both  of  which  were  highly  ataxic ;  but  in 
one  there  was  great  sensory  perversion,  in  the  other  none  at  all. 
The  best  recent  paper  on  locomotor  ataxy,  looked  at  from 
the  point  of  view  we  are  considering,  is  by  Spitzka,  (3)  who 
says  that  the  initial  lesion  is  either  in  the  posterior  grey 
horn,  or  in  that  part  of  the  column  of  Burdach  traversed  by 
the  inner  division  of  the  posterior  roots  as  they  reach  the  level 
of  entry  into  the  grey  substance.  It  is  distinct  from  the 
secondary  degenerations  which  accompany  it.  The  affections 
of  the  columns  of  Goll  and  Clarke  and  the  cerebellar  tract  are 
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truly  systemic ;  that  of  tli(3  middle  urea  of  the  column  of 
Burdach  probably  is  not,  whilst  that  of  the  root  zones  (handelettes 
externes)  certainly  is  not.  The  reasons  for  looking  upon  the 
degeneration  of  the  column  of  Goll  in  tabes  as  a  true  secondary 
degeneration  are,  that  when  the  lesion  in  the  primary  field  is  the 
lower  lumbar  or  sacral,  the  degeneration  in  the  column  of  Goll 
is  limited  to  its  postero-internal  lower ;  when  the  primary 
disease  is  lower  dorsal  or  upper  lumbar,  the  rest  of  GoU's 
column  is  affected  ;  and  when  the  brachial,  the  comma-shaped 
area  of  Burdach's  column  just  external  to  GoU's  column,  is 
affected ;  the  degree  of  the  affection  of  these  areas  bears  a 
direct  relation  to  the  degree  of  motor  ataxy.  Thus,  when  there 
is  motor  ataxia  of  the  arms,  the  comma-shaped  area  of 
Burdach  is  involved  ;  when  of  all  parts  of  the  lower  extremities, 
the  column  of  Goll.  Both  the  column  of  Goll  and  the  direct 
cerebellar  tract  are  under  the  trophic  dominion  of  the  posterior 
roots ;  thus  the  amount  of  degeneration  in  them  generally 
corresponds,  and  hence  static  ataxy  is  found  in  advanced  cases 
of  tabes.  Not  only  does  the  degree  of  the  involvement  of  the 
column  of  Goll  vary  with  the  amount  of  motor  ataxy,  but  it  is 
unconnected  with  any  other  symptom,  and  affection  of  the 
cerebellar  tract  is  connected  with  no  other  symptoms  than 
static  ataxy,  and  that  of  the  column  of  Clarke  is  also  connected 
with  this  symptom.  It  appears  from  several  carefully  recorded 
cases,  that  there  is  a  small  area  with  its  base  at  the  periphery 
of  the  cord,  one  side  along  the  inner  border  of  the  posterior 
root  for  a  short  distance,  and  the  remaining  side  joining  the 
other  two,  which  is  affected  in  cases  in  which  there  are  pains 
and  hyperaesthesia,  and  profoundly  diseased  when  there  is 
analgesia,  and  in  no  case  in  which  there  was  pain-disturbance 
was  this  area  healthy.  The  affection  of  the  bandelettes 
externes  causes  the  abolition  of  the  tendon  reflexes.  The 
extreme  anterior  part  of  Burdach's  column  is  hardly  ever 
diseased,  and  we  have  not  at  present  been  able  to  localise  the 
lesion  of  disturbances  in  the  tactile  sense,  or  of  sexual,  bladder, 
rectal,  or  trophic  troubles.  The  destruction  of  cortical  control 
is  inimical  to  the  development  of  typical  ataxy  ;  henCe  patients 
who  have  early  locomotor  ataxy,  and  then  develop  cerebral 
symptoms,  lose  their  ataxy. 
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Bechtcrcw,  (4)  as  a  result  of  his  observations  on  the  develop- 
ment of  the  cord  in  the  foetus,  comes  to  the  conclusion  that 
there  are  at  least  two  distinct  areas  in  Burdach's  column,  viz. 
one  which  stretches  from  the  posterior  root  entry,  along  the 
periphery  of  the  cord  (it  would  seem  probable  that  this  cor- 
responds with  the  analgesic  tract  mentioned  above),  and  an 
anterior  which  lies  along  the  inner  border  of  the  posterior 
cornua  behind  the  posterior  commissure. 

Krauss,  (5)  as  far  as  he  goes,  agrees  with  Strlimpell  in  the 
position  of  the  primary  lesion,  and  the  secondary  lesions  of 
GoU's  column,  as  quoted  above  in  Spitzka's  article,  which  is 
founded  partly  on  Striimpell's  results.  But  here  it  may  perhaps 
be  pointed  out  that  Spitzka  totally  disagrees  with  many  of 
Striimpell's  localisation  of  symptoms  ;  for  example,  the  latter 
thinks  that  the  bladder-disturbance  is  due  to  disease  of  GoU's 
columns  ;  but  apparently  this  is  totally  incorrect,  not  only 
pathologically,  but  from  a  comparative  anatomy  point  of  view, 
for  the  porpoise,  in  which  GoU's  columns  are  very  small,  has 
no  posterior  extremities,  although  the  bladder  is  developed  as 
in  other  mammals.  Krauss  himself  does  not  offer  any  views 
on  the  position  of  the  symptoms  in  connection  with  the  lesions, 
but  records  ten  cases,  to  show  that  there  may  be  ataxy  without 
any  change  in  grey  matter,  and  that  the  primary  seat  in  the 
root  zone  may  be  affected  without  any  patellar  reflex  alteration, 
both  of  which  statements  are  easily  understandable. 

As  also  tending  in  the  direction  of  limiting  more  exactly 
the  parts  of  the  cord  affected  may  be  mentioned  a  short  paper 
by  Lissauer,  (6)  who  describes  an  ascending  bundle  of  fine 
fibres  which  are  first  on  the  inner  side,  later  in  the  posterior 
horn.     This  bundle,  he  says,  is  diseased  in  locomotor  ataxy. 

Westphal  (7)  gives  a  very  full  record  of  a  case.  In  the 
cervical  region  the  i]jner  part  of  the  column  of  GoU  and  the 
boundary  line  between  it  and  Burdach  are  affected,  lower  in 
the  cord  the  latter  gets  nearer  and  nearer  the  posterior  cornua. 
In  the  upper  dorsal  region  it  is  triangular,  whilst  the  GoU  part 
is  broader.  In  the  mid-dorsal  region  both  tracts  are  larger.  In 
the  lower  dorsal  and  lumbar  regions  there  is  affection  of  the  apex 
of  the  post-median  fissure.  In  the  cervical  region  the  lateral 
column  is  slightly  affected,  in  the  lumbar  regions  the  anterior 
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root  zones,  and  in  the  medulla  oblongata  the  cuneate  and 
slender  fasciculi.  Peripheral  neuritis  of  the  right  lower 
extremity,  and  also  changes  in  the  roots  of  the  spinal  nerves, 
are  i)resent.  Westphal  attributes  the  non-abolition  of  the 
knee-phenomena  to  the  root  zone  in  the  dorsal  and  lumbar 
regions  remaining  free.  There  was  absence  of  ataxy,  which  he 
thinks  remarkable,  and  thinks  that  probably  the  cause  of  this 
anomaly  is  to  be  sought  in  the  intensity  of  the  degenerative 
process.  The  extreme  disturbance  of  sensation  which  was 
present  was  due  to  the  peripheral  neuritis. 

Putzel  (8)  describes  the  histological  appearances  of  a  case ; 
but  from  his  description  we  cannot  draw  any  conclusions  as  to 
the  relation  of  symptoms  to  t^e  disease  of  distinct  strands,  for 
all  he  says  is  that  the  extreme  anterior  part  of  the  posterior 
columns  was  not  affected   (in  this  point  he  agrees  with  all 
other  observers),  the  grey  matter  was  normal,  the  change  was 
least  marked  in  the  posterior  root  zones,  and  the  posterior 
parts   of   the   posterior   columns;    but   there   was   a   general 
increase  of  neuroglia  in  many  parts  of  the  cord.     Post-mortem 
examinations  on  cases  of  tabes  are  few,  and  careful  descriptions 
of  the  cord  difficult  to  make ;  still  it  will  be  seen  that  all  the 
recent  literature  goes  to  show  that  the  posterior  columns  and 
posterior  cornua  are  a  very  complex   part  of  the  cord,  and 
contain  many  tracts.     Only  the  most  careful  observation  can 
show  Avhat  symptoms  are  connected  with  what  lesions,  whether 
the  various  strands   are    affected  by  Wallerian  degeneration 
secondary   to   affection   of  a   primary   field,  or   whether  the 
disease  is  a  diffuse  sclerosis,  attacking  irregularly  sometimes 
one   and  sometimes  another  band   of  nervous  tissue  in   the 
posterior  columns.      The  fact  seeming   to  point  to   the  last 
conclusion   is   the  well-known   one   that  the  disease  is  very 
likely  to  occur  before,  and  be  followed  by  general  paralysis  of 
the  insane  (Savage,  Insanity,  and  allied  Neuroses),  which  is 
well  known  to  be  a  diffuse  disease.     Baillarger  (9)  has  recently 
published  two  interesting  cases  showing  the  association  of  the 
two  diseases.     Turner  has  published  a  case  (10)  in  which  the 
posterior   columns,   lateral   columns,   and    grey   matter   were 
affected  ;  and  Ormerod  (11)  has  brought  up  the  knowledge  of 
the  association  of  disease  of  the  lateral  columns,  with  that  of 
VOL.   IX.  '2d 
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tlic  postcn'ior,  to  rceoiit  date.  In  all  probability  it  will  bo 
found  that  the  name  locomotor  ataxy,  as  the  name  of  the 
disease,  will  have  to  be  got  rid  of  altogether ;  whilst  the 
name  tabes  dorsalis  might  be  retained  for  those  cases  in  which 
there  is  primary  lesion  of  the  posterior  cornna,  with  secondary 
Wallerian  degenerations ;  whilst  a  whole  mass  of  cases,  some 
of  which  are  peripheral  neuritis,  some  are  diffuse  myelitis,  and 
others  a  chronic  meningitis,  will  have  to  be  relegated  to  their 
respective  positions. 

The  next  pathological  point  wliich  has  been  hotly  discussed 
is  whether  the  change  is  a  primary  neuritis,  primarily  a  sclerosis 
of  the  interstitial  tissue,  or  primarily  a  disease  of  the  blood- 
vessels. Adamkiewicz,  (12)  as  is  Avell  known,  brought  forward 
prominently  the  view  that  tabes  was  always  due  to  primary 
sclerosis  of  the  connective  tissue.  This  was  undoubtedly  too 
sweeping  an  assertion.  Schultze  (13)  has  criticised  his  con- 
clusions ;  a  controversy  sprang  up  between  the  two  authors,  and 
may  be  found  in  subsequent  numbers  of  the  same  periodical. 
Still  it  is  extremely  probable  that  in  many  cases  it  is  a  primary 
sclerosis  of  the  interstitial  tissue,  or  perhaps  in  others  a  sclerosis 
due  to  a  meningitis.  As  an  example  of  this  causation  may  be 
mentioned  a  paper  by  Dejerine  (14).  Here  he  records  cases  in 
which  there  was  a  posterior  and  lateral  leptomeningitis,  with  a 
sclerosis  of  Burdach's  and  Goll's  columns,  and  also  a  slight 
affection  of  the  external  part  of  the  lateral  columns.  Krauss, 
in  the  article  already  quoted,  does  not  incline  to  the  view  of  a 
primary  leptomeningitis.  Eibail  (15)  records  some  cases  of 
old  people,  in  some  of  whom  there  was  a  sclerosis  of  the 
cord  in  connection  with  chronic  meningitis,  and  bony  plates 
in  the  membrane  in  the  others ;  but  whilst  it  is  possible 
that  the  meningitis  may  have  had  something  to  do  with  the 
sclerosis,  I  think  there  is  no  doubt  that  the  presence  of  the 
bony  plates  was  only  a  coincidence,  for  they  are  so  commonly 
observed  without  any  affection  of  the  cord.  As  far  as  I  know, 
no  very  recent  important  work  has  been  done  with  a  view  of 
determining  which  is  really  the  more  important  factor — a 
parenchymatous  or  an  interstitial  neuritis  ;  but  several  papers 
have  appeared,  discussing  the  probability  of  disease  of  the 
vessels  being  the  primary  lesion.     Of  these  I  think  the  best  is 
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one  by  Buzzavd,  (1(5)  in  whose  case  there  was  iiiiicli  inflamiiui- 
tion  of  outer  coat  of  the  vessels  of  the  cord,  causing-  dilatation 
of  their  channels.  The  lesion  was  widely  diffused.  The 
posterior  cornu,  the  cerebellar  and  crossed  pyramidal  tracts  and 
anterior  cornual  cells  were  afiected.  The  membranes  of  the 
cord  were  notably  thick  and  adherent.  Buzzard  thinks  that 
here  the  periarteritis  was  the  primary  condition.  Demange 
(17)  has  recorded  cases  of  the  most  marked  kind  in  the  spinal 
vessels  of  the  old  people,  which,  he  says,  were  exactly  like  the 
changes  seen  in  the  cerebral  vessels  in  old  people,  and  which 
probably,  through  the  medium  of  miliary  aneurysms,  lead  to 
haemorrhages.  These  changes,  he  thinks,  lead  to  sclerosis  of 
the  cord,  but  Krauss  (ojx  ciP:)  tested  the  question  by  seeing  if 
there  was  any  difference  in  the  vessels  in  tabetic  cases  and  in 
cases  of  secondary  degeneration,  and  he  could  not  find  enough 
to  warrant  the  conclusion  that  the  changes  in  the  vessels  were 
primary  in  tabes.  Demange,  (18)  soon  after  his  last  article, 
published  another  case  in  which  the  patient,  75  years  old,  had 
progressive  contraction  of  the  limbs,  diffuse  sclerosis  of  the 
lateral  columns,  generalised  atheroma,  periarteritis  of  the 
spinal  vessels,  granular  kidneys,  atheroma  of  the  cerebral 
arteries,  but  no  cerebral  softening.  The  sclerosis  affected 
slightly  the  columns  of  Goll  and  the  anterior  cornua,  as  well 
as  the  lateral  columns.  The  author  proceeds  at  great  leno-th 
to  discuss  all  his  cases,  and  concludes  that  atheroma  of  the 
spinal  arteries  will  lead  to  sclerosis  of  the  lateral  columns, 
with  spasmodic  tabes,  just  as  atheroma  of  the  renal  artery 
will  lead  to  interstitial  nephritis.  But  against  his  reasoning 
we  may  point  out  firstly,  that  it  is  by  no  means  universally 
allowed  that  atheroma  of  the  renal  artery  will  lead  to  in- 
terstitial nephritis  ;  secondly,  that  atheroma  of  the  cerebral 
arteries  does  not  cause  sclerosis  of  the  brain,  but  softenins-  or 
cerebral  haBmorrhage ;  thirdly,  that  it  is  extremely  unlikely 
that  atheroma  of  the  vessels  would  give  rise  to  a  system  lesion 
such  as  lateral  sclerosis,  for  that  seems  to  have  been  the  pre- 
dominating lesion,  although  the  author  calls  his  cases  at  the 
end  of  his  article,  ones  of  diffuse  and  disseminated  sclerosis. 

This  is  a  good  opportunity  for  pointing  out  that  it  has  lately 
been  urged  that  cardiac   disease   has   some   connection  witL 
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ataxy.  Grasset  (19)  refers  to  a  short  paper  by  O.  Berger  and 
0.  Rosenl)a(;li  (20).  The  only  lesion  observed  by  those  authors 
was  aortic  disease.  Grasset  then  records  two  cases  that  he 
himself  has  observed,  and  collects  together  a  number  from 
other  authors.  He  concludes  that  valvular  lesions  other  than 
aortic  may  exist,  and  that  frequently  the  cause  of  the  heart- 
disease  is  very  obscure.  He  does  not  consider  that  the  spinal 
cord  and  cardiac  lesions  stand  in  the  relation  of  cause  and  effect 
to  each  other,  but  points  out  that  the  tabetic  cases  in  which 
cardiac  lesions  are  present  usually  have  very  severe  pains, 
and  suggests  that,  as  it  is  well  known  that  severe  peripheral 
stimulation  will  affect  the  heart  reflexly,  it  is  possible  that  the 
cardiac  disease  may  be  caused  in  this  ^^■ay.  I  need  hardly 
point  out  the  extreme  improbability  of  this  suggestion ;  since 
the  publication  of  Grasset's  paper  no  other  facts  have  been 
put  forward  to  support  it.  Kichardiere  (21)  has  published  a 
case  of  tabes  in  which,  with  very  peculiar  trophic  changes, 
aortic  disease  occurred.  He  is  surprised  that  he  cannot  find 
any  cause  for  the  atheroma  which  caused  the  aortic  disease, 
although  he  mentions  the  presence  of  syphilis  in  his  patient. 
From  reading  the  case  through,  one  cannot  help  thinking  that 
there  is  no  need  for  him  to  draw  attention  to  the  fact  of  the 
association  of  aortic  disease  and  tabes,  considering  that 
syphilis  is  assigned  as  a  cause  for  both  tabes  and  atheroma. 
We  may,  I  think,  conclude  this  part  of  the  history  of  tabes 
with  the  pretty  certain  assurance  that  at  present  there  is 
nothing:  to  show  more  than  an  accidental  connection  between 
that  malady  and  heart  disease. 

There  has  been  much  controversy  as  to  the  ajtiology  of 
tabes ;  and  as  is  always  the  case  when  the  exact  limitation  of  a 
disease  is  vague,  the  opinions  as  to  the  causation  are  various. 
Until  we  can  be  sure  of  the  exact  pathological  lesion  in  each 
of  the  cases,  and  all  authors  are  agreed  as  to  the  pathological 
lesion  which  shall  be  called  tabes,  it  is  hopeless  to  attempt 
any  certain  knowledge  as  to  causation  ;  or  at  least  the  group 
of  clinical  symptoms  to  which  the  name  tabes  is  given  must 
be  more  exact  than  now — as  exact,  for  example,  as  the  group 
of  symptoms  constituting  chorea ;  which,  although  it  has  no 
pathological  basis,  yet  has  a  distinct  {etiology. 
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To  take  an  example ;  it  is  quite  clear  that  all  cases  of  peri- 
pheral neuritis  must  be  excluded,  and  there  can  be  no  doubt 
that  many  cases  that  were  formerly  put  down  as  locomotor 
ataxy,  or  tabes  dorsalis,  were  in  reality  cases  of  peripheral 
neuritis.  Perhaps  the  most  instructive  paper  on  this  aspect  of 
tabes  is  one  by  Dr.  G.  M.  Hammond  (22).  He  maintained 
that  the  disease  could  recover,  but  that  the  cases  which  did  so 
were  examples  of  posterior  spinal  congestion.  In  passing,  one 
may  remark  that  this  at  present  is  the  purest  hypothesis.  In 
the  discussion  which  followed  on  this  paj)er,  it  was  pointed  out 
by  several  speakers  that  it  was  extremely  probable  that  the 
cured  cases  were  not  posterior  spinal  sclerosis  at  all,  but  were 
other  diseases,  which  at  present  it  is  very  difficult  to  separate  off 
durinof  life  from  that  malady.  Thus  Dr.  Bartholow  mentioned 
cases  of  mercurial  ataxic  and  syphilitic  gummata  of  the  spinal 
cord  which  had  been  cured.  Dr.  Webber  referred  to  a  case  of 
Dejerine's,  in  which  during  life  locomotor  ataxy  was  diagnosed, 
but  the  post-mortem  showed  peripheral  neuritis.  Now  had 
this  case  been  a  recoverable  peripheral  neuritis,  it  would  have 
been  set  down  as  locomotor  ataxy  recovered.  One  must  also 
remember  that  syphilis  and  hysteria  may  cause  symptoms 
which  would  very  much  resemble  locomotor  ataxy.  Saturnine 
ataxy  is  also  known ;  it  is  curable,  but  is  probably  a  peripheral 
neuritis.  Post-diphtheritic  disorders  of  a  rare  nature  might 
easily  be  mistaken  for  tabes  dorsalis,  as  might  the  diseases 
kak-ke  and  beri-beri. 

As  an  example  of  post-diphtheritic  ataxy  I  may  refer  to  a 
case  by  Berwald  (23).  The  patient,  three  weeks  after  diph- 
theria, had  paralysis  of  the  palate,  and  soon  after  pains, 
deafness,  difficulty  of  walking  and  using  the  hands.  The 
author  gives  references  to  other  cases,  and,  from  an  analysis  of 
the  symptoms  in  this  one,  comes  to  the  conclusion  that  it  is 
not  a  peripheral  neuritis. 

Then  again  there  is  Hughes  Bennett's  case  (24),  in  which 
there  was  no  disease  of  the  posterior  columns,  but  a  number  of 
tumours  on  the  posterior  roots,  and  sarcomatous  softening  of 
the  medulla,  and  yet  the  case  was  diagnosed  during  life  by 
every  one  who  saw  it  as  one  of  locomotor  ataxy.  Dr.  Bennett 
has  carefully  considered  the  cause  of  the  absence  of  medullary 
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symptoms,  and  hence  I  do  not  think  that  Spitzka's  {op.  clt. 
p.  395)  criticism  is  valid. 

A  case  of  saturnine  ataxy  will  be  found  recorded  at  tlie 
same  meeting  of  the  American  Neurological  Association  as 
that  at  which  Dr.  Hammond's  paper  was  read. 

Then  also  there  is  the  question  whether  in  papers  dealing 
with  the  {Btiology  of  tabes,  cases  have  been  excluded  in  which 
the  tabes  was  either  accompanied  by,  or  secondary  to,  other 
diseases  of  the  nervous  system.  I  have  already  referred  to 
the  fact  that  it  often  precedes  or  follows  general  paralysis, 
which  is  well-known  to  be  due  to  syphilis.  Some  marked  cases 
showing  this  association  have  been  recorded  by  Seguin  (25) 
and  by  Fournier  (26),  and  Camuset  (27)  has  recorded  a  case  in 
which  without  ataxy  there  was  primary  sclerosis  of  the  columns 
of  Goll  in  an  old  person  who  was  mentally  weak. 

In  the  number  of  '  Brain  '  for  January,  1886,  will  be  found 
abstracted  a  case  by  Sakaky,  in  which  peripheral  neuritis 
existed  in  association  with  locomotor  ataxy,  and  it  is  pointed 
out  that  several  other  such  cases  have  been  recorded  ;  for 
example,  Krauss  (op.  cit.)  mentions  some.  All  these  references 
show  the  difficulty  of  separating  tabes  exactly  from  various 
diseases  of  the  nervous  system,  and  hence  of  discovering  its 
cause. 

Belugon  (28)  discusses  at  some  length,  and  by  the  help  of 
elaborate  tables,  the  cause.  With  regard  to  syphilis,  he  points 
out  that  the  existence  of  the  two  diseases  is  often  only  a  coin- 
cidence, because  anti-syphilitic  treatment  did  no  good  to  the 
tabetic  symptoms.  He  concludes  that  syphilis  rarely  causes 
the  disease,  but  that  it  puts  the  patient  in  such  a  condition  that 
he  is  very  likely  to  be  affected  by  tabes.  Hereditary  influence 
is  of  some  ^etiological  value,  but  not  of  so  much  as  syphilis. 
Eheumatism  is  of  all  causes  by  far  the  most  important.  He  is 
not  able  to  decide  upon  the  value  of  excesses  as  a  cause,  but 
considers  that  sexual  excess  may  be  one.  In  a  subse- 
quent number  of  '  Le  Progres  Medical '  there  is  a  letter  from 
MM.  Landouzy  and  Ballet,  to  point  out  that  they  have  also 
recognised  the  importance  of  rheumatism. 

It  is  well  known  that  some  authors  have  pointed  out  the 
importance  of  syphilis  in  tabes.     Erb  (29)  brings  forward  100 
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cases  of  tabes,  91  of  which  had  syphilis.  The  percentage  of 
syphilis  among  non-tabetic  cases  at  the  same  clinic  being 
22  •  75.  Also  he  says  it  is  noteworthy  that  tabes  usnally  occurs 
late  in  life  among  tliose  who  have  acquired  syphilis  late. 
Again,  in  both  diseases  the  proportion  of  men  to  women  is  ten 
to  one,  and  both  are  common  in  the  lower  classes,  rare  in  the 
upper.  Since  the  publication  of  that  paper,  Eulenburg  (30) 
and  Berger  (31)  have  pointed  out  the  strong  association  between 
the  two  diseases.  Eulenburg's  percentage  is  not  quite  so  high  as 
Erb's.  Berger  gives  some  interesting  cases  ;  the  most  striking 
is  that  of  a  man  who,  at  the  age  of  68,  acquired  syphilis, 
and  at  72  years  old  developed  tabes.  The  percentage  in  this 
paper  is  pretty  much  the  same  em  that  in  Eulenburg's.  The 
hereditary  influence  is  well  shown  in  so7ne  cases  published 
by  Everett  Smith  (32),  w'ho  gives  an  account  of  a  family  of 
thirteen  children,  of  whom  live  had  ataxy,  and  the  disease  was 
also  present  in  the  father.  It  will  be  seen  that  at  present, 
syphilis,  excesses,  hereditary  influence  and  rheumatism,  seem 
to  be  of  some  setiological  value,  but  how  much  cannot  be 
determined  till  tabes  is  more  exactly  defined. 

From  time  to  time  rare  symptoms  are  recorded  as  occurrin->- 
in  the  course  of  tabes.  In  fact  they  are  often  so  rare,  that  one 
cannot  help  thinking  that  perhaps  their  presence  is  a  mere 
coincidence.  A  few  of  these  more  unusual  accompaniments 
are  here  recorded. 

Birdsall  (33)  gives  an  account  of  some  of  the  ocular  affec- 
tions. It  appears  that '  visual  acuteness  is  nearly  always 
unequal  in  the  two  eyes,  but  patients  retain  longer  the  power 
of  seeing  near  than  far.  Unusually  strong  electric  currents 
are  required  to  produce  a  sensation  of  light.  Hyperesthesia 
and  anaesthesia  may  be  observed  over  the  distribution  of  the 
5th  nerve,  the  former  being  accompanied  by  excavation  of  the 
optic  papilli.     There  may  be  colour-blindness. 

G.  H.  Eoger  (34)  says  that  out  of  32  cases  he  examined,  14 
had  diarrhoea,  and  in  5  of  them  there  was  reason  to  think  it 
had  special  connection  with  the  disease.  It  may  or  may  not 
be  accompanied  by  abdominal  pain.  It  is  often  sudden,  and 
the  evacuations  are  watery. 

Many  of  the  symptoms  recently  recorded  have  been  of  a 
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trophic  nature.  Eichardiere  (35)  has  recorded  a  case  of 
disease  of  the  metacarpo -phalangeal  joint,  with  luxation  of  the 
thumb  in  locomotor  ataxy.  In  the  same  case  the  teeth  fell 
out.  The  patient  thus  describes  this  occurrence.  A  year 
before  admission  into  the  hospital,  the  eyes  and  face  swelled, 
and  one  by  one  the  teeth  fell  out  without  any  caries ;  after 
this  a  few  pieces  of  bone  fell  out  from  the  palate.  On  admis- 
sion to  the  hospital  it  was  discovered  that  the  gums  were 
healthy,  that  the  upper  teeth  had  gone,  but  that  the  lower 
wave  all  there. 

Hoffmann  (36)  records  three  cases  of  tabes.  In  the  second, 
without  any  cause,  the  patient,  a  man  of  48,  lost  in  about  ten 
days  all  the  teeth  of  the  upper  jaw.  Two  years  after,  the 
tabetic  symptoms  began.  The  first  case,  that  of  a  man  aged 
59,  is  peculiar  from  the  fact  that  a  subcutaneous  rupture  of  the 
tendo  Achillis  took  place  spontaneously.  This  is  an  exces- 
sively rare  trophic  lesion  in  tabes.  Dr.  Lewis  (37)  and  other 
authors  have  also  described  cases  in  which  the  teeth  fell  out. 

Unusual  trophic  changes  in  the  form  of  grey  hair  and 
pigmentary  changes  over  the  5th  nerve  distribution  will  be 
found  in  a  paper  by  Klinkert  (38). 

Oppenheim  (39)  has  published  a  very  interesting  account  of 
laryngeal  crises,  and  after  referring  to  the  fact  that  sometimes 
the  vagus  or  recurrent  laryngeal  has  been  found  affected 
atrophically,  and  that  it  would  appear  that  the  symptom  may 
be  due  to  disease  of  the  4th  ventricle,  he  records  a  case  of  a 
man  who  had  peculiar  crises  accompanied  by  dyspnoea.  On 
admission  he  had  a  falsetto  voice.  On  deep  inspiration  there 
were  present  much  difficulty  of  breathing  and  stridor,  paralysis 
of  both  crico-aryteenoidei  postici  and  the  right  lateral  crico- 
arjifgenoid,  difficulty  of  swallowing,  pain  on  pressure  at  the  inner 
border  of  the  sterno-mastoid,  and  temporary  failure  of  pulse  with 
attacks  of  giddiness.  Then  the  author  gives  an  account  of  a 
patient  with  very  similar  symptoms,  in  whom  was  found  dege- 
neration in  the  vagal  trunk  and  the  recurrent  laryngeal.  The 
same  author  (40)  points  out  the  frequency  with  which 
hemicrania  is  associated  with  tabes.  Out  of  85  cases  he  found 
that  12  had  had  typical  migraine,  and  of  these  12,  ten  were  men 
and  two  were  women. 
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Vulpian  (41)  describes  a  ease  which  progressed  slowly,  and 
was  verified  by  a  post-mortem  examination.  Tiie  patient  in  1878 
was  seized  with  violent  epigastric  pain,  diarrhoea,  and  vomiting  ; 
from  this  he  recovered  and  remained  well  two  years,  when  he 
had  a  similar  attack.  He  went  in  and  out  of  the  hospital 
several  times,  but  it  was  not  till  1882  he  was  finally  admitted, 
when  tabes  dorsalis,  with  gastric  crises  and  angina  pectoris,  was 
diagnosed.  He  had  repeated  attacks  of  cardiac  pain,  the 
association  of  which  with  tabes  forms  the  chief  interest  of  the 
case  ;  he  died  at  last  of  phthisis. 

It  is  well  known  that,  putting  aside  cases  of  Friedreich's 
disease,  cases  of  ataxy  are  not  common  in  young  children  ;  but 
Eemak  (42)  gives  three  cases  of  various  tabetic  symptoms  in 
children  who  had  had  congenital  syphilis  and  had  optic  atrophy, 
one  was  12,  another  14,  and  another  16  years  old.  They  were 
no  relations  to  one  another. 

Ballet  (43)  has  pointed  out  that  hemiatrophy  of  the  tongue 
is  not  very  infrequent.  It  may  occur  on  either  side ;  the 
affected  side  is  thrown  into  wrinkles  and  furrows.  There  is 
sometimes  a  slight  contraction  with  vermicular  movements ; 
it  points  to  the  affected  side ;  it  is  of  a  very  early 
symptom,  and  produces  no  effects  on  deglutition,  masti- 
cation, or  speech.  Since  this  paper,  other  cases  have  been 
recorded. 

In  England,  discussion  about  Charcot's  disease  has  waxed 
very  warm  during  the  last  two  years,  and  although  every  one 
has  had  an  opportunity  of  expressing  his  opinion,  it  is  doubtful 
whether  our  exact  knowledge  of  the  subject  has  been  much 
advanced.  If  this  be  a  genuine  symptom  or  complication  of 
tabes,  it  labours  under  the  disadvantage  that  probably  many 
of  the  cases  in  which  it  exists  have  not  been  tabes  at  all,  but 
peripheral  neuritis,  or  some  other  disease  closely  resembling 
tabes. 

In  November  1883  I  showed  (44)  a  pelvis  which,  although 
no  history  could  be  obtained,  for  it  was  a  dissecting-room 
specimen,  was  so  like  to  those  specimens  described  by  Charcot 
as  characteristic  of  tabes,  that  I  got  my  friend  Prof.  Fere  to 
show  it  to  Prof.  Charcot,  who  pronounced  it  to  be  an  example 
of  the  disease   named    after  him.      It  certainly  is  the  most 
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unusual  pelvis  1  have  ever  seen.  It  weighed  but  7  oz.  The 
bones  were  extremely  thin,  this  being  best  shown  in  the 
acetabula,  which  have  been  pressed  in  to  form  two  great  bosses 
on  the  interior  of  the  pelvis.  Owing  to  this  deepening  of  the 
acetabular  cavity,  the  lesser  trochanter  had  worn  away  a  place  for 
itself  at  the  margin,  and  thus  the  cavity  was  much  larger  than 
natural.  At  the  margin  of  the  cavity  there  was  the  merest 
trace,  of  new  bone.  The  specimen  is  in  the  Guy's  Hospital 
museum.  At  the  conclusion  of  my  paper,  my  doubts  are 
expressed  whether  Charcot's  disease  is  a  distinct  pathological 
entity. 

Mr.  Arbuthnot  Lane  (45)  pointed  out  that  the  joints  affected 
in  rheumatic  arthritis  are  also  affected  in  Charcot's  disease  ;  that 
the  absence  of  osteophytic  growth  is  not  a  point  of  distinction  ; 
and  finally,  Mr.  Lane  could  not  find  any  points  of  distinction 
between  the  two  diseases,  and  considers  that  when  rheumatic 
arthritis  occurs  in  old  people  it  presents  such  degenerative 
changes  as  to  be  indistinguishable  from  Charcot's  disease, 
which,  when  it  is  found  in  strong  healthy  people,  is  indis- 
tinguishable fr.om  rheumatic  arthritis.  Thus  they  are  one  and 
the  same  disease,  modified  by  the  patient.  The  same  author 
(46)  mentioned  a  pelvis  deformed  in  a  very  similar  manner  to 
others  previously  described,  and  again  emphasized  his  opinion 
that  Charcot's  disease  is  rheumatoid  arthritis,  modified  by  the 
degenerated  condition  of  the  tissues  involved.  Mr.  Clement 
Lucas  (47)  gave  the  case  of  an  ataxic  man  in  whom  the  elbow 
presented  many  bony  prominences  and  some  crackling ;  the 
right  foot  was  swollen,  but  neither  tender  nor  oedematous,  al- 
though painful ;  but  Mr.  Lane  (ojo.  cit.)  thought  this  case  was 
one  of  rheumatic  arthritis,  and  I  must  say  that,  on  examining  the 
patient,  I  thought  so  too.  Dr.  Buzzard  showed  (48)  a  case  of 
Charcot's  disease  in  the  shoulder,  and  it  certainly  corresponded 
much  more  closely  to  Charcot's  description  than  did  Mr. 
Lucas's  case.  Cases  of  perforating  ulcers  of  the  foot  in 
locomotor  ataxy  have  been  recorded  by  Dr.  Duckworth  (49) 
and  by  Dr.  Suckling  (50).  Dr.  Paddison  (51)  mentions  a  case 
of  Charcot's  disease.  Examination  of  the  spinal  cord  showed 
affection  of  the  columns  of  Goll  in  the  crural  region  and  the 
posterior   columns    in   the    lumbar,   and   Mr.   Hopkins   (52) 
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describes  two  cases  of  arthritis  occurring  in  locomotor  ataxy. 
I  collected  (53)  the  evidence  for  and  against  regarding  this 
disease  as  a  distinct  aifection,  and  pointed  out  that  j\[r. 
Hulke,  Dr.  j\[oxon  and  Dr.  Goodhart  had  in  discussions  at  the 
societies  all  expressed  themselves  in  favcmr  of  the  view  that  it 
was  a  modification  of  rheumatoid  arthritis.  I  enumerated 
three  views  which  might  be  held  :  first,  that  the  joint-disease 
is  a  distinct  specific  arthropathy  peculiar  to  locomotor  ataxy ; 
against  this  it  may  be  said  that  although  the  anterior  cornua, 
the  medulla  and  the  peripheral  nerves  have  all  been  said  to  be 
the  cause  of  the  arthropathy,  yet  it  is  highly  probable  that 
none  of  them  can  be  looked  upon  as  constant  causes ;  then 
with  regard  to  the  clinical  symptoms,  a  large  number  of 
observers  know  nothing  of  the  most  characteristic  symptoms 
described  by  Charcot,  but  recognise  the  cases  as  examples  of 
rheumatic  arthritis,  and  many  of  Cliarcot's  symptoms  are  also 
symptoms  of  rheumatic  arthritis  ;  out  of  six  cases  of  joint- 
trouble  with  locomotor  ataxy  I  have  seen,  there  was  not  one 
which  all  observers  agreed  was  rheumatic  arthritis,  nor  one 
which  they  all  agreed  was  Charcot's  disease.  The  morbid 
anatomy  of  the  English  specimens  is  discussed,  and  also 
Charcot's  account  of  the  morbid  anatomy  of  his,  and  it  is 
shown  that  there  is  no  point  distinctive  of  the  two  diseases ; 
and  the  case  is  mentioned  of  a  man  whose  larger  joints  pre- 
sented all  the  rheumatoid  arthritis  changes,  whilst  the  temporo- 
maxillary  articulation  was  exactly  like  Charcot's  description. 
The  second  view  is  that  the  joint-disease  of  locomotor  ataxy  is 
really  the  same  thing  as  the  joint  lesions  produced  by  injuries 
to  nerves,  or  due  to  cerebral  haemorrhage.  It  is  quite  possible 
that  some  of  them  may  be  of  this  nature ;  but  if  so,  w'hy  not  at 
once  put  them  in  the  same  class  ?  References  to  the  literature 
of  nervous  arthropathies  are  given.  The  third  view  is  that  it 
is  really  an  ordinary  arthritis  occurring  independently  of  tabes, 
but  modified  by  the  conditions  which  it  enforces.  Many 
arguments,  such  as  that  of  the  lowered  vitality,  the  prolonged 
rest  in  bed,  the  liability  to  traumatism,  are  brought  forward  for 
this  view,  and  it  is  urged  that  no  one  has  ever  shown  that 
ataxics  are  more  liable  to  joint-disease  than  other  people, 
which  they  would  be  if  there  were  a  specific  arthropathy,  for 
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then  they  would  be  liable  to  that  in  addition  to  their  liability 
to  rheumatic  arthritis. 

In  Mr.  jMorrant  Baker's  (54)  paper  the  first  case  is  that  of 
an  ataxic  woman,  in  whom  there  was  flail-like  movement  of 
hips  and  elbow,  with  bony  bosses  and  grating  in  the  latter ; 
the  right  metatarso-phalangeal  great-toe  joint  was  also  affected. 
In  the  second  case  the  right  knee  was  affected,  and  there  was 
some  dead  bone  in  the  right  toe.     Post-mortem  examination 
showed  sclerosis  of  the  columns  of  GoU  and  much  increase  of 
bone  in  the  neighbourhood  of  the  knee.     In  the  third  case  the 
knees  were  affected,  and  both  during  life  and  at  the  post-mortem 
showed  most  of  the  changes  described  by  Charcot,  and  also 
some  points  of  resemblance  to  rheumatoid  arthritis.   Mr.  Morrant 
Baker  came  to  the  conclusion  that  it  was  "  only  in  an  exag- 
gerated form  what  had  long  been  familiar  to  us  under  the 
name  chronic  rheumatic  arthritis."     He  thought  the  associa- 
tion of  tabes  and  joint-disease  was  not  a  mere  coincidence,  and 
jafter  rejecting  the  neurotic  view  of  chronic  rheumatic  arthritis, 
he  went  on  to  say  that  it  seemed  to  him  "  conceivable  that  the 
ataxy  and  joint-disease  might   be  due  to   some   pre-existing 
depraved  condition  common  to  both  of  them,"  and  in  proof  of 
that  view  he  refers  to  a  well-known  letter  by  Dr.  Wilks  (55), 
which  points  out   that   both  pathologically  and  clinically  at 
present  we  have  no  definite  disease  tabes  dorsalis.      In  the 
discussion  which  followed  the  reading  of  Mr.  Baker's  paper,  Mr. 
Barker  showed  a  specimen  of  the  disease.    Dr.  Dyce  Duckworth 
thought  Charcot's  position  proved ;  Dr.  Hale  White  considered 
most  of  the  cases  were  modified  forms  of  rheumatoid  arthritis ; 
whilst  Dr.  Buzzard  and  Mr.  Barwell  agreed  with  Dr.  Duckworth. 
Sir  James  Paget  thought  that  in  a  certain  sense  it  must  be 
looked  upon  as  a  new  disease,  for  in  the  collections  of  the  older 
observers  no  specimens  could  be  found.      The  fact  that  we 
named   it   after   Charcot   showed  we   knew  very  little   about 
it  pathologically.     "  It  might  well   be  a  rheumatic  arthritis 
modified  by  its  coincidence  with  disease  of  the  spinal  marrow." 
The  extremes  were  distinct ;  but  as  they  ran  one  into  the  other 
at  the  borderland,  it  might  justly  be  suspected  that  the  diseased 
joints  were  really  examples   of  chronic   rheumatic   arthritis. 
The  next   speakers,  viz.    Dr.  Ord,  Prof.   Humphry,  and  Mr. 
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Hutchinson,  in  the  main  aj^vood  with  Sir  James  Paget.  Mr. 
Halke  criticised  Mr.  Barvvell  severely,  and  felt  quite  unable  to 
agree  with  those  who  looked  upon  Charcot's  disease  as  a 
distinct  thing  from  rheumatoid  artliritis;  in  this  view  Dr. 
Moxon  also  most  fully  agreed.  Mr.  Morris  showed  two  inte- 
resting cases;  one  of  disease  of  the  knee,  and  another  of  disease 
of  the  ankle,  which  could  not  be  distinguished  from  Charcot's 
disease.  The  patients  were  without  ataxy.  In  the  second  case 
there  was  elephantiasis  of  the  leg  and  perforating  vilcer, 
together  with  the  nerve  changes  usually  found  in  that  disease. 
Mr.  Page,  Mr.  Macnamara,  and  Mr.  Clement  Lucas  believed 
in  Charcot's  disease  as  a  distinct  disease, vwhilst  Dr.  Pye  Smith 
did  not.  Many  other  speakers  spoke  ;  but  enough  have  been 
referred  to  show  that  on  the  whole  the  opinion  was  distinctly 
in  favour  of  Charcot's  disease  being  a  modification  of  rheuma- 
toid arthritis.  Mr.  Baker,  in  his  reply,  reiterated  this  view. 
A  letter  was  read  from  Prof.  Charcot,  who  expressed  his 
surprise  that  this  was  the  prevailing  opinion  in  England. 

Leyden  (5(j)  is  very  undecided  as  to  the  relation  of  tabetic 
joint- affections  to  rheumatic  arthritis.  On  the  other  hand,  at 
a  meeting  of  the  Philadelphia  Neurological  Society,  Jan.  26th, 
1885,  which  was  reported  in  a  subsequent  number  of  the 
*  Journal  of  Mental  and  Nervous  Diseases,'  Drs.  Wood,  Eoberts, 
and  others,  read  papers  on  Charcot's  disease ;  the  prevailing 
impression  was  that  it  is  a  distinct  disease. 

From  this  review  of  our  knowledge  of  tabes  it  would  appear 
that  we  have  not  advanced  much,  but  in  a  way  we  have, 
towards  the  time  when  one  or  many  distinct  diseases  with 
distinct  pathologies  and  distinct  symptoms  will  crystallize  out 
of  the  mass  of  conditions  now  grouped  together  under  the 
name  tabes  dorsalis. 


ON  THE  ETIOLOGY  OF  TABES  DOESALIS. 

BY    JAMES    PIETERSEN. 

Under  the  title  of  "  Over  de  Aetiologie  der  Tabes  Dorsalis." 
Dr.  B.  H.  Stephan  contributes  to  the  '  Ntderlandsch  Tijdschrift 
voor  Gene^'skiinde '  an  interestini;;  paper,  sumniing  iijj  all  we  know 
from  Continental  writers  on  the  subject,  and  raising  the  interesting 
question  whether  Locomotory  Ataxy  cannot  be  regarded  rather  as 
an  affection  of  the  whole  cerobro-spinal  system,  due  directly  to 
change  in  the  vessels  supplying  the  nervous  system,  than  as  has 
heretofore  been  done,  attributing  all  the  symptoms  to  one  or  more 
definite  cord  lesions ;  and  among  tlie  causes  which  favour  changes 
in  the  blood-vessels  he  gives  syphilis  the  first  place,  making  it 
thus  indirectly  the  main,  though  not  the  exclusive  cause  of  tabes. 
Regarding  sexual  excess  as  a  primary  causa,  he  says,  "  One  can 
well  understand  that  sexual  excess,  even  as  a  severe  attack  of 
typhus,  syphilis,  alcoholism,  rajiidly  following  and  more  or  less 
continuous  lactation,  may  now  and  ihen  favoiir  the  development 
of  this  affection  ;  but  having  regard  to  the  relative  frequency  with 
which  sexual  excess  is  met  with,  and  the  relative  infrequency  of 
occurrence  of  tabes  dorsalis,  it  seems  to  me  that  the  assumption  of 
such  as  a  pirimary  cause  is  wholly  unwarrantable."  Exposure  to 
cold,  as  well  as  mental  and  physical  strain,  he  regards,  with 
hereditary  predisposition,  as  of  secondary  moment.  He  then 
quotes  Fournier  as  the  earliest  promulgator  of  the  syphilitic  origin 
of  tabes,  whose  disciple  Erb  went  so  far  as  to  affirm  that  no  one 
could  evince  ataxic  symptoms  without  being  able  to  account  for 
a  pnevious  syphilitic  affection.  "The  main  arguments  brought 
forward  by  those  who  deny  the  syphilitic  origin  of  locomotor 
atax}'  are  to  be  classed  under  three  heads. 

"  1.  The  almost  inappreciable  success  of  specific  treatment. 

"  2.  That  the  lesions  in  tabes,  limited  as  they  are  to  certain 
anatomical  tracts,  in  no  way  correspond  with  other  syphilitic 
affections  of  the  nervous  system. 

"  3.  The  unreliability  of  the  statistics  brought  forwaid." 

Putting  on  one  side  the  firtst  two  opposing  arguments,  which  he 
deals  with  more  fully  in  the  body  of  his  paper,  he  holds  that 
statistics  are  of  great  value  in  the  consideiation  of  this  question, 
and  that  there  are  three  points  for  us  to  consider  when  we  look  at 
it  statistically. 

"  (1.)  Are  the  numerical  results  in  the  various  tables  writers 
have  drawn  up)  to  show  the  connection  between  syphilis  and  tabes 
proportionately  alike  ? 

"  (2.)  Do  investigators  regard  the  eai-ly  manifestation  of  a  chancre 
of  doubtful  character,  or  a  soft  sore,  as  sufficient  warranty  that 
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when  tal)cs  occurs  a  syphilitic  cau-^e  shonkl  he  assi,<>;nc(l  to  the 
malady  V  [for  the  distinction  between  the  hard  chancre  and  soft 
sore,  in  that  they  are  each  due  to  a  sepai-ate  and  distinct  virus  is 
by  no  means  universal]. 

"(3.)  Is  the  tabuhition  of  such  cises  where  syphilis  pi'eceded 
tabes  satisfactory,  when  a  doubtful  chancre  or  a  soft  sore  was 
considered  sufficient  evidence  to  assume  syphilis?" 

Notwithstanding  these  weak  points,  he  holds  that  a  remarkable 
rt-lation  exists  between  tabes  doi  salis  and  earlier  syphilis,  "  for 
when  Bernhardt  computes  that  of  125  ataxic  patients,  46-8  per 
cent,  had  some  syphilitic  antecedents,  while  of  155  others,  not 
ataxic,  only  15*8  per  cent,  had  had  syphilis  (in  both  cases  soft 
chancre  being  regarded  as  ncm-sypliilitic),  then  undoubtedly  some 
connection  must  exist  between  these  two  affections."  He  goes 
further,  quoting  Landsherg,^  who  published  a  case  of  locomotor 
ataxy  with  precursory  syphilis,  where  the  nerve  affection  yielded 
to  a  specific  treatment,  mainly  inunction,  and  where  the  malady 
at  the  time  of  publication  had  almost  wholly  disappeared,  the 
most  umloubted  ataxy  having  manifested  itself  previously  :  Berger,'^ 
who  relates  the  history  and  post-mortem  a]ipe;irances  of  a  case 
that  came  under  his  observation,  where  syphilis  was  contracted  in 
the  G9tli  year,  followed  by  slight  secondary  symptoms.  Three 
years  later  double  interstitial  orchitis,  with  typical  tabes,  mani- 
fested themselves ;  the  diagnosis  was  verified  by  the  autopsy  : 
Voigt,^  too,  draws  attention  to  the  access  of  tabes  in  old  pei  sons 
where  syphilitic  infection  had  taken  place  in  the  later  years  of  life. 

He  does  not,  howev^-r,  agree  with  Erb  in  giving  syphilis  as  the 
exclusive  cause  of  tabes  dorsalis,  for  Eulenhurg'^  could  only  prove 
precursory  syphilis  in  36"8  per  cent,  of  bis  cases,  Berger  only  in 
43-8  per  cent.  "  There  are  thei-efore,"  lie  continues,  "  in  the 
development  of  this  spinal  affection  other  causes  also  at  work. 
What  these  causes  can  be,  and  what  the  nature  of  the  connection 
is  between  sj'philis  and  these  causes  on  the  one  hand,  and  tabes  on 
the  other,  we  must  follow  more  closely." 

He  first  of  all  draws  attention  to  the  action  of  poisons  on  the 
system,  quoting  Striimpell,  that  observation  of  such  action  often  is 
of  etiological  value  as  I'egards  coi  d  affections.  "  We  know  that 
certain  poisons  act  only  on  certain  jjoitions  of  the  spinal  cord, 
disturbing  certain  physiological  centres  without  in  any  way 
affecting  the  whole  cerebro-spinal  system  (instance  the  action  of 
strychnine  on  the  reflex  centre :  curari  on  the  motor  end-plates  of 
peripheral  nerves  :  vioiyhine  on  the  sensory  central  oigans  :  atropine 
on  the  vasomotor  and  secretory  centres).  The  action  of  certain 
poisons,  too,  is  not  alone  the  cause  of  functional,  but  also  simn;- 
times  of  anatomical  change  (e.g.  Phimhism  causing  affection  of  the 
motor  portion  of  a  certain  nerve  :  Ergotism  evincing  not  only  a 
clinical  but  also  a  pathological  likeness  to  tabesj." 

»  'Berl.  Klin.  Wochenschrift,'  1885,  No.  33. 
-  '  Deutscli.  Med.  Woclieiischrift,'  1SS5,  Xos.  1  and  2. 
^  '  Centralblatt  fur  Xervenlieilkuude,'  1985,  No.  8. 
*  Virchow's  '  Archiv,'  Bd.  90,  1. 
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"  More  and  m(jre  prohable  does  it  tlien  appear,"  he  continues, 
"  that  infections  vessel-affeclion  (one  species  of  poison-influence) 
plays  etiologically  a  more  important  part  in  lesions  of  the  spinal 
cord  than  up  to  the  present  it  has  been  accredited  with.  Vniious 
writers  have  attributed  some  forms  of  spinal-cord  sclerosis  to 
primary  arterial  affection,  and  others  have  noted  endarteritis  as  a 
coincident  phenomenon  in  aficctions  of  the  cord,  without  going 
mote  deeply  into  the  question  of  the  connection  between  them." 

He  then  quotes  Letulle  and  Martin,  who  have  published  cases 
where  tabes  was  accompanied  by  general  atheroma,  and  who  moot<  d 
the  question  whether  any  connection  can  exist  between  the  vessel- 
affection  and  the  cord  lesion :  Ballet  and  Minor,^  who  published  a 
ease  in  1884  of  difl'use  sclerosis  of  the  lateral  and  posterior  columns, 
where  in  the  sclerosed  portions  endo-])eriarteritis  plainly  existed  ; 
the  patient  had  previously  been  syphilitic.  After  that  Ordonez 
had  claimed  to  find  in  arterial  change  the  primary  commencement 
of  nerve  degeneration  in  tabes,  Adamkiewicz  has  more  recently^ 
reasserted  his  view,  the  degenerated  tracts  in  the  posterior  columns 
in  tabes  coires]X)nding  to  the  vessels  affected.  According  to  his 
ideas,  the  vessel  aflection  in  these  cases  would  not  act  in  a  direct 
manner  (and  in  this  particular  he  differs  from  Ordonez),  but 
indirectly  thi*ough  the  medium  of  the  interstitial  connective  tissue 
binding  these  ves-sels  together,  serving  thus  to  bring  about 
scleiosis  and  atrophy  of  the  nerve-tissue.  RumpP  also,  taking 
note  of  the  thickening  of  the  media  and  adventitia,  considers 
aiterial  change  in  certain  cases  the  primary  cause  of  tabes. 
Krauss  too*  investigated  in  13  cases  of  tabes  the  condition  of  the 
vessels  in  the  posterior  columns;  in  most  cases  thickening  of  the 
vessel-walls  existed.  No  distinction  could  be  drawn  between  such 
condition  of  vessels  in  tabes  of  sypihilitic  and  of  non-syphilitic 
origin. 

"  Affections  of  the  heart,  and  notably  of  the  aorta  and  aortic 
valves  are  not  unfrequent  in  tabes.  Berger  and  Boaen'oach  have 
published  the  first  seven  cases  of  locomotor  ataxy  with  aortic 
incompetency.  Letulle  and  Grasset  have  also  collected  some  cases 
exhibiting  the  same  association.  Tessier  thinks^  that  in  many 
cases  the  aortic  lesion  is  not  diagnosed  during  life,  and  that, 
post-mortem,  small  perforations  of  the  valves  are  to  be  found; 
more  recently  he  has  published  a  case  where  a  patient  with  initial 
ataxic  symptoms  developed,  after  a  long  tramp  one  cold  night, 
an  aortic  incompetency.  Bejerine^  described  a  case  in  1884  which 
had  been  taken  for  one  of  amyotrophic  lateral  sclerosis,  wherein, 
post-mortem,  multiple  patches  of  sclerosis  were  found,  and  in 
which  also  periarteritis  existed.     Bemange''  also  published  a  case 

'  '  Arcliives  de  Neurologie,'  1884,  No.  7. 

2  '  Die  Ruckenmarksschwinclsiiclit,'  1885. 

3  '  Areliiv  fiir  Pfychiatrie,'  Bd.  15,  No.  2. 
<  '  Ncuiologisclie  CeiitralbLitt,'  1885. 

»  '  Gazette  Lebdomadaire,'  1881,  No.  40. 
«  '  Revue  de  Me'deciae,'  1884. 
•  '  Ibid. 
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in  that  year  which  was  considered  one  of  amyotrophic  lateral 
sclerosis,  and  in  wliich  a  disseminated  myelitis  of  vascular  origin 
was  found ;  endo-periarteritis  of  the  vessels  of  the  medulla,  with 
general  arterial  atheroma,  was  likewise  discovered.  This  year  two 
cases  appeared  under  his  observation,  in  which  there  was  found, 
post-mortem,  a  general  atheromatous  endo-periarteritis  of  the  cord, 
and  in  which,  during  life,  the  symptoms  of  lateral  sclerosis  had 
existed.  Marie '-  also  has  recently  drawn  attention  to  cases  cited 
by  Westphal  of  ataxy  following  acute  infectious  disorders,  and  has 
tabulated  cases  of  multiple  sclerosis  following  typhus,  small-pox, 
erysipelas,  pneumonia,  measles,  scarlatina,  whooping-cough,  inter- 
mittent fever,  dysentery,  diphtheria,  cholera,  and  puerperal  fever." 
He  further  speaks  of  arteritis  and  periarteritis'fprobably  resulting 
from  bacteria  emboli)  in  their  connection  with  the  multiple  patches 
in  the  brain  and  spinal  cord,  to  define  in  conclusion  such  cases  as 
cerebro-spinal  localisations  of  an  infectious  vessel -lesion.  "  Acute 
poliomyelitis,  acute  encephalitis,  and  multiple  neuritis,  by  their 
peculiar  symptoms  and  course,  cause  us  to  suspect  the  influence 
of  infection,  wherein  the  infecting  virus  is  localised  in  the  cerebro- 
spinal system,  just  as  the  virus  of  cholera  is  localised  in  the 
intestinal  tract ;  "  and  he  quotes  cases  contributed  by  Mulder, 
which  go  far  to  prove  that  sucli  a  surmise  is  a  correct  one. 

"  While  observers  then  at  the  present  day  regard  vascular  change 
as  the  primary  anatomical  cause  of  various  cord  affections,  there  is 
but  little  unanimity  when  such  a  cause  is  assigned  to  tabes 
dorsalis.  Others,  opposing  the  idea  that  the  initial  changes  arise 
from  the  vessels,  consider  a  primary  degeneration  of  nerve  tissue 
as  the  anatomical  starting-point — the  doctrine,  however,  of 
vessel  change  as  the  primary  anatomical  cause  of  tabes  is  steadily 
gaining  ground.  Such  being  the  case,  and  innumerable  instances 
warrant  the  adoption  of  such  an  opinion,  there  can  be  no  improba- 
bility in  the  assumption  that  affections  which  bi  ing  about  endo-  or 
periarteritis  can  cause  by  a  spinal  or  cerebral  localisation  an  acute 
or  chronic  change  in  the  cerebro-spinal  system.  Among  the 
influences  which  can  occasion  such  a  condition,  syphilis  stands  pro- 
minently and  undoubtedly  at  the  head;  but  we  also  know,  and 
Duplay  -  has  lately  again  drawn  attention  thereto,  that  rheumatism, 
gout,  chronic  alcoholism,  malaria  and  lead-poisoning,  can  bring 
about  like  changes  ;  and  it  is  also  manifest  that  sometimes,  after 
an  acute  infectious  malady,  endo-periarteritis  of  spinal  vessels  may 
ensue.  It  is  possible  that  particular  infectious  vessel-affections 
such  as  these  may  bring  about  particular  spinal  cord  lesions,  as, 
for  instance,  that  syphilis  mainly  induces  changes  resulting  in 
tabes,  and  that  causes  other  than  syphilitic  may  bring  about  other 
spinal  affections. 

"  But  it  must  be  remarked,  in  the  first  place,  that  undoubted  cases 
of  tabes  can  be  cited  without  any  precursory  syphilitic  affection, 
and  that  syphilitic  and  non-syphilitic  tal^es  are  indistinguishable, 
either  pathologically  or  clinically,  so  that  there  can  be  no  doubt 

'  '  Progres  medical,'  1884. 
-  '  Archives  ge'neniles  de  Me'deciue,  188.5. 
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that  vessol-affoctiona  of  non-syphilitic  origin  must  also  rank  as 
responsible  agents  in  bringing  about  locomotor  ataxy ;  and  also  is 
it  well  worth  considering  more  closely  in  how  far  from  the  patho- 
logical investigations,  or  from  the  symptoms  of  the  disorder  which 
we  call  tabes  dorsalis,  the  localisation  in  a  well-characterised 
anatomical  or  physiological  manner  of  3,  certain  poison  can  be 
determined."  Eeviewing  then  the  rise  and  progress  of  our  know- 
ledge of  spinal  aifections,  through  the  combined  aid  of  pathological 
research  and  clinical  observation,  he  more  partictilarly  deals  with 
the  lesions  found  in  tabes  dorsalis.  "  But,"  says  he,  "  it  is  not 
only  to  the  degeneration  of  one  definite  column  in  the  spinal  cord 
that  we  can  assign  the  lesion  of  tabes.  The  almost  constant 
atfections  of  the  cerebro-spinal  system  in  cases  of  tabes  are : — 

1.  Changes  in  the  meninges  (so  decided    sometimes  that  some 

writers,  Arndt,  Waldman,  and  others,  have  endeavoured  to 
show  that  tabes  is  preceded  by  a  primary  leptomeningitis). 

2.  Lesions  of  the  posterior  columns. 

3.  Lesions  of  the  posterior  roots. 

4.  Lesions  of  the  grey  matter  of  the  cord. 

5.  Lesions  of  the  cerebral  nerves. 

"  Less  constant,  though  still  frequently  observed,  are  : — 

1.  Changes  in  the  cortex  cerebri. 

2.  Changes  in  the  sympathetic  system.^ 

3.  Changes  in  the  spinal  peripheral  nerves." 

In  tabes,  then,  there  can  occur  certain  definite  affections  of  the 
brain,  spinal  cord,  and  peripheral  nerves  ;  in  other  words,  changes 
in  the  whole  cerebro-spinal  system.  Various  combined  lesions  also 
sometimes  appear,  sometimes  of  posterior  and  lateral  columns,'-^ 
sometimes  of  posterior  columns  and  anterior  cornua.^  He  further 
maintains  that  tabes  dorsalis  can  exist  while  "the  classical 
'  symptomes  tabeliques '  of  Charcot,"  with  which  the  lesion  of  one 
definite  portion  of  the  posteiior  columns  has  been  associated,  are  in 
abeyance.  "  Sclerosis  of  the  posterior  columns  is  indeed  one  of  the 
evidences  of  this  afiection,  but  the  diversity  of  the  anatomical 
changes  debars  us  from  looking  on  this  one  condition  as  the  patho- 
logical substratum  of  this  nervous  disorder."  Clinical  evidence  is 
equally  indefinite,  the  symptoms  being  neither  regular  nor 
constant.  '■'Fournier^  evidences  psychical  disturbances  (loss  of 
memory,  change  of  character  and  disposition,  and  intellectual 
disturbances),  especially  in  syphilitic  tabes,  as  the  forerunner  of 
locomotor  ataxy ;  with  others,  retinal  atrophy  of  many  years' 
standing  is  instanced  as  a  precursor ;  some  cases  show  disturbances 
of  vesical  functions ;  others  gastric  and  other  crises ;  others,  again, 
epileptiform  attacks  as  the  antecedent  symptoms.  The  absence  of 
knee-jerk,  a  phenomenon  first  studied  by  Erb  and  Westj^hal, 
associated  with  degeneration  of  the  posterior  column,  was  regarded 

'  liayraonfl  and  \itaud  ^  Kahler,  Prevost,  Raymond,  &c. 

^  Clmrcot,  Ijcyilei),  &c.  •■  '  L'Enoe'phale,' 1884. 
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almost  as  a  pathognomonic  sign  of  tho  prescnco  of  tabos.  The 
value  of  this  as  such  has  of  late  nocesi^arily  declined,  now  that  the 
investigations  of  Bernliard  ^  have  tanght  us  that  after  diphtheria 
this  absence  of  knee-jerk  is  commonly  observed ;  while  later  still, 
we  find  the  same  phenomenon  noted  in  sufferers  from  chronic 
alcoholism,  and  in  those  in  weak  and  debilitated  conditions  of  the 
system ;  and  still  more  recently  tho  publications  of  Bouchard, 
Bosenstein,'^  and  Maschha  ^  have  proved  that  in  diabetes  the  same 
absence  of  knee-jerk  is  observable." 

"  In  conclusion,"  he  remarks,  "  what  likeness  can  we  draw 
between  the  pathological  lesion  and  the  clinical  signs,  when  we 
find  cases  recorded  where  pains  in  the  legs,  anaesthesia,  analgesia, 
Romberg  and  Westphal's  symptom,  ataxy,  (fee.,  were  observed, 
while  on  post-mortem  an  intact  spinal  cord,  with  however  a  widely 
disseminated  degeneration  of  peripheral  nerves,  was  found  (cases 
of  multiiDle  neuritis  or  neurotabes  peripherica — Dejerine,  Hirt, 
Hun,  &c.),  and  where  cases  of  diabetes  are  cited,  which  by  their 
multiple  nervous  disturbances  and  evident  absence  of  knee-jerk 
are  to  be  regarded  rather  as  cases  of  tabes  (the  urine  not  having 
been  examined)  than  as  diabetic,  especially  when  we  consider  that 
cases  do  occur  in  which  tabes  dorsalis  is  accompanied  by  glycosuria 
(Althaus)?  Regarding  then  the  manifold  changes  met  with  post- 
mortem in  tabes,  the  variety  of  the  symptoms,  their  irregular 
grouping  and  inconstant  exhibition,  I  believe  it  to  be  more 
consistent  to  designate  those  symptoms  which  we  call  tabes 
dorsalis,  and  which  we  have  heretofore  attributed  to  a  lesion  of 
one  definite  anatomical  tract  in  the  spinal  cord  as  a  universal 
affection  of  the  cerebro-spinal  system,  and  that  in  no  instance  can 
either  pathological  investigation  or  clinical  evidence  justify  us  in 
definitely  attributing  to  syphilitic  influence  alone  the  lesion  we 
find  in  the  posterior  columns  of  the  cord."  In  conclusion,  he 
formulates  the  opinions  he  has  advanced  above  under  four  heads. 

"1.  Cerebro-spinal  localisation  of  infectious  vessel-lesions  plays 
an  important  part  in  the  etiology  of  affections  of  the  brain  and 
spinal  cord  (with  which,  too,  particularly  tabes). 

"  2.  Syphilis  undoubtedly  leads  most  frequently  to  affections  of 
the  vessels;  and,  as  tabes  is  the  most  frequent  of  spinal-cord 
maladies,  it  is  only  natural  that  syphilis  should  be  a  frequent 
precursor  of  tabes. 

"  3.  That  syphilis  should  be  considered  as  the  exclusive 
precursor  of  tabes,  and  no  other  chronic  spinal  affection  is  as 
unlikely  as  that  excluding  the  syphilitic  cause,  no  other  malady 
causing  vascular  affection  can  pose  as  the  cause  of  tabes. 

"  4.  The  direct  reason  why  infectious  vessel-lesions  should  at 
one  time  induce  diffuse  changes,  at  other  times  more  or  less 
plainly  characterised  systematic  affections,  is  at  present  beyond 
our  comprehension." 

'  Virchow's  '  Archiv,'  Bel.  99. 
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L'Encejphale,  structure  et  description  iconographique  du  Cerveau, 
du  Cervelet  et  du  Bulbe.     By  E.  Gavoy. 

This  work  consists  of  two  parts,  a  series  of  plates  of  the  human 
brain,  and  full  explanatory  text  describing  the  various  plates. 

The  text  commences  with  a  preface  by  Prof.  Vulpian,  who  speaks 
in  highly  eulogistic  terms  of  the  importance  and  usefulness  of  the 
work,  and  commends  alike  the  accuracy  of  the  drawings  and  the 
amount  of  labour  that  it  must  have  entailed  on  its  author. 

The  first  part  of  this  text  is  devoted  to  a  short  general  descrip- 
tion of  the  nervous  system,  while  the  second  pait  gives  a  special 
description  of  the  grey  and  white  matter  of  the  brain.  Under  the 
description  of  the  grey  matter  are  given  the  cortex — with  an 
account  of  its  ditlerent  layers  and  their  constituent  cells — and  the 
basal  ganglia.  The  white  matter  is  described  under  the  headings 
of  arciform,  commissural,  and  convergent  fibres.  The  white  and 
grey  matter  of  the  cerebellum  and  the  medulla  are  likewise 
described.  About  forty-eight  pages  are  taken  up  with  this 
general  and  special  account  of  the  nervous  system,  while  the  rest 
of  the  text,  over  one  hundred  pages,  is  devoted  to  the  explanation 
of  the  difterent  sections. 

The  es&ential  part  of  the  work,  the  atlas,  consists  of  a  series  of 
plates  of  sections  of  tlie  human  brain  in  different  planes.  The 
sections  have  been  drawn  by  the  author  the  exact  size,  and  his 
drawings  have  been  reproduced  by  the  process  of  glyj^tography  by 
M.  Silvestre.  Some  idea  of  the  magnitude  of  the  Avork  can  be 
gained  by  the  fact  that  only  the  thickness  of  one  millimetre 
intervenes  between  each  section  and  the  succeeding  one,  and  that 
altogether  as  many  as  fifty-five  plates  are  given. 

The  method  employed  was  as  follows : — sections  were  made,  one 
millimetre  thick,  by  a  cerebrotome  in  three  different  planes  ;  they 
were  then  numbered  and  transferred  to  a  bath,  which  did  not 
alter  the  size  or  normal  colour  of  the  sections,  but  only  made  them 
more  transparent,  and  they  were  mounted  between  two  plates  of 
glass  which  wei-e  sealed  at  their  edges. 

The  first  series,  consisting  of  thirteen  jjlates,  was  cut  vertically, 
and  from  before  back,  i.e.  sagitally;  the  second  horizontally 
through  both  lobes  of  the  cerebrum  ;  while  the  third  series,  twenty- 
three  in  number,  was  made  in  a  vertical  transverse  direction,  i.e. 
fron  tally. 
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The  drawings  are  most  beautifully  done  and  reflect  great  credit 
on  the  author,  anl  the  way  in  which  they  have  been  reproduced 
by  glyptography  by  M.  Silvestre  leaves  nothing  to  be  desired. 
One  would  have  liked  to  know  the  manner  in  which  the  brains 
were  prepared,  and  the  form  and  construction  of  the  cerebrotome 
by  which  the  sections  were  made.  The  author  states  that  the 
sections  were  made  when  the  brain  was  fresh,  immediately  after 
its  removal  from  the  cranial  cavity,  but  he  does  not  mention 
whether  the  brain  was  frozen  or  not,  when  the  sections  were  made. 
Each  section,  as  it  was  cut,  was  transferred  to  a  bath,  which, 
while  it  increased  the  transparency  of  the  sections,  did  not  in  any 
way  alter  their  normal  colour  or  produce  any  diminution  in  size. 
'I'he  nature  of  this  bath  is,  unfortunately,  notv  described ;  and  we 
think  ttiis  is  an  important  omission,  as  it  would  be  very  interestino- 
to  know  by  what  means  the  author  has  been  enabled  to  bring  out 
the  direction  of  the  fibres  very  much  more  distinctly  and  definitely 
than  it  is  possible  to  see  in  a  section  of  a  fresh  unprepared  brain. 
It  would  here  be  a  fit  place  to  mention  that  a  similar  atlas  to  the 
present  one  has  been  previously  brought  out  in  America  by 
Prof.  Dalton.  This  atlas  consists  of  a  similar  series  of  sections  of 
the  human  brain,  taken  in  different  planes,  but  with  this  great 
difference :  that  the  brains  are  frozen,  and  the  sections  are  photo- 
graphed without  any  previous  treatment  or  method  being  employed 
to  bring  out  the  appearances  of  the  various  structures.  The 
difference  in  the  number  and  appearance  of  the  fibres  in  the 
drawings  of  Dr.  Gavoy  and  in  the  photographs  of  Prof.  Dalton  is 
very  marked,  the  fibres  being  more  minutely  delineated  in  those 
of  the  former,  though  we  cannot  but  think  that  the  latter  must  be 
the  more  accurate. 

Though  the  drawings  are  most  beautifully  executed,  we  find 
ourselves  unable  to  agree  with  some  of  the  statements  contained 
in  the  second  part  of  the  text,  or  the  special  description  of  the 
grey  and  white  matter.  On  p.  17,  §  3,  a  description  of  the  con- 
verging fibres  of  the  brain  is  given ;  and  although  the  description 
occupies  over  three  large  pages,  no  mention  is  made  of  the 
pyramidal  fibies,  i.e.  fibres  passing  direct  from  the  cortex  throuo-h 
the  internal  capsule  to  the  pyramidal  tract  in  the  pons,  without 
being  attached  to  the  optic  thalamus  or  corpora  striata.  All  the 
fibres  are  described  as  passing  from  the  cortex  to  the  basal  ganglia, 
undei-  the  two  heads  of  cortico-thalamic  and  cortico-striate.  ''vVe' 
think  that  even  if  the  author  does  not  believe  in  the  existence  of 
these  fibres,  that  some  mention  of  them  should  have  been  given. 
We  must  also  take  exception  to  the  description  of  the  fibres  m  the 
cerebellum  on  p.  25.  It  is  there  stated  that  the  meduUated  fibres 
enter  the  grey  matter  of  the  cerebellar  cortex,  and  they  lose  their 
medullated  sheath,  traverse  the  deep  layer,  and,  reduced  to  their 
axis  cylinders,  they  reach  the  superficial  zone  and  there  join  the 
prolongations  of  the  large  and  small  cells.  According  to  this 
account,  the  fibres  lose  their  medullated  sheath  before  traversing 
the  deeper  or  granule  layer.  This,  in  our  upinion,  is  certainly 
contrary  to  the  facts  of  the  case,  as  by  using  Weigert's  method. 
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the  1116(3 ullatecl  slieath  is  seen  to  be  present  oven  as  far,  super- 
ficially, as  the  molecular  layer,  and  as  far  as  we  know,  no  one  has 
deiiionstratod  the  point  wlioro  the  luedullated  fibres  lose  their 
sheath.  Althon<;h  the  niednllated  fibres  join  the  basal  side  of  the 
Purkiiije's  cells,  no  one  has  satisfactorily  traced  any  of  these  fibres 
to  the  smaller  cells  of  the  molecular  layer,  though  according  to  some 
observers  these  cells  are  joined  by  the  protoplasmic  processes  of 
Purkiiije's  cells,  but  it  is  mere  conjecture  whether  these  cells  are 
joined  by  medullated  fibres  from  the  granule  layer. 

The  atlas  will  be  of  great  use  to  any  one  wishing  to  learn  the 
relations  of  the  deeper  parts,  especially,  of  the  cerebrum  when 
viewed  in  difieroiit  planes. 

C.  E.  Beevor,  M.D. 
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Neurological    Contributions    from    St.    Bartholomew's 
Hospital  Reports,  1874-1884  :— 

1874. 

1.  On  the  Clinical  Value  of  Expression  m   the  Insane.     By 

T.  Claye  Shaw,  M.D. 

1875. 

2.  On  Laryngismus.     By  Samuel  Gee,  M.D. 

3.  On  Incontrollable  Impulse.     By  T.  Claye  Shaw,  M.D. 

4.  A  Case  of  Idiopathic  Tetanus  resulting  in  Cure.    By  Georgf 

Hastings. 

1876. 
6.  On  Phrenitis  iEstiva.     By  Samuel  Gee,  M.D. 

6.  A  Contribution  to  our  Knowledge   of  the   Physics  of  the 

Cerebral  Cortex.     By  W.  Ainslee  Hollis,  M.D. 

7.  The  Histology  of  Certain  Forms   of  Degeneration  of  the 

Tissues  of  the  Nerve  Centres.     By  W.  Henhy  Kesteven. 

8.  Epidemic  Cerebro-spinal  Meningitis.  By  Neville  Hart,  M.B. 

1877. 

9.  Further  Histological   Eesearches  on  the  Pathology  of  tho 

Nervous  System.     By  W.  Henry  Kesteven. 

10.  The  Structure  and  Functions  of  the  Olivary  Bodies.     By 

W.  Henry  Kestkven. 

11.  On  Spastic  Paraplegia.     By  Samuel  Gee,  M.D. 

12.  A  Case  of  great  enlargement  of  the  Pons,  Crura  Cerebris, 

and  Medulla.     By  Percy  Kidd. 

13.  A  Case  of  Spasmodic  Muscular  Eigidity  with  Idiocy.     By 

John  Abercrombie,  M.B. 

1878. 

14.  On  the  Cervical  Opisthotonus  of  Infants.     By  Samuel  Gee, 

M.D.,  and  Thomas  Barlow,  M.D. 

15.  A   Case  of  Paraplegia  with  Sacral  Decubitus.     By  Samuel 

West,  M.B. 

1 6.  Cases  of  Disease  of  the  Spinal  Cord.    By  J.  A.  Ormerod,  M.B. 
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1879. 

17.  A  Case  of  Sclerosis  of  the  Cerebral  Cortex,  with  two  other 

examples  of  Cerebral  Disease  in  Children,     By  Noraian 
Moore,  M.D. 

18.  A  Case  of  Cancerous  Tumor  of  the  Neck,  simulating  Myelitis. 

By  J.  A.  Ormerod,  M.B. 

1 9.  An  unusual  Cause  of  Hemiplegia.  By  W.  E.  Steavenson,  M.B. 

1880. 

20.  On  some  Intestinal  Lesions  in  the  Insane.     By  T.  Clate 

Shaw,  M.D. 

21.  Diseases  of  the  Nervous  System.    By  Samuel  Gee,  M.D. 

22.  Some  Cases  of  Intra-cranial  Syphilis.   By  J.  A.  Ormerod,  M.B. 

23.  Case  of  Hystero-Epilepsy,  with  Hemiangesthesia  and  Chorea. 

By  AValtkr  H.  Jessop. 

24.  Notes  of  Post-mortem  Examinations  of  Cases  of  Haemorrhage 

within  the  Cranium.     By  Norman  Moore,  M.D. 

1881. 

25.  Diagnostic  Symptoms  of  Tabes  Dorsalis,  with  Cases.      By 

J.  A.  Ormerod,  M.B. 

26.  Tendon   Reflexes   in   the   later   stage  of  Hemiplegia.     By 

J.  A.  Ormerod,  M.B. 

27.  Acute  and  Chronic  Insanity.    By  T.  Claye  Shaw,  M.D. 

28.  A  Case  of  Pseudo-hypertrophic  Muscular  Paralysis   in  an 

Adult.     By  Percy  Kidd,  M.B. 

29.  Two  Cases  of  Subacute  Anterior  Spinal  Paralysis,  with  the 

Pathological  Changes   in  the  Spinal  Cord  of  one  of  the 
Cases.     By  Charles  A.  Morton. 

30.  Two  Cases  of  Cerebral  Disease.     By  Samuel  Gee,  M.D. 

1882. 

31.  A  Case  of  Lesion  of  the  Sympathetic  Nerve  in  the  Neck. 

By  Samuel  Gee,  M.D.,  and  John  Abercrombie,  M.D. 

32.  Two  Cases  of  Hemiatrophia  Facialis.     By  Walter  Jessop, 

M.B.,  and  Oswald  Browne,  M.B. 

33.  Clinical  Cases  from  Dr.  Gee's  Wards.     By  Oswald  Browne, 

M.B.,  and  D'Arcy  Power,  M.B. 

1883. 

34.  On  Criminal   Responsibility  in  the  Insane.     By  T.  Claye 

Shaw,  M.D. 
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35.  On   a  Peculiar  Numbness  and   Paresis  of  tlio  Hands.     By 

J.  A.  Ormerod,  M.D. 

36.  Five  Cases  of  Tetanus,  with  some  Eemarks  on  its  Pathology. 

By  Anthony  A.  Bowlby. 

37.  On    Trephining   the   Skull   in    Traumatic  Epilepsy.     By 

W.  J.  Walsham. 

38.  Cases  of  Ocular  Motor  Paralysis.     By  W.  J.  Collins,  M.D. 

39.  On  the  Pathology  and  Treatment  of  some  forms  of  Headache. 

By  J.  Lauder-Brdntox,  M.D.,  F.E.S. 

40.  On   a   Case  of  Amj-otropic  Lateral   Sclerosis,  with   Micro- 

scopical   Examination    of    the    Nerve-C!entres,    &c.      By 

E.  J.  COLLYNS. 

1884. 

41.  Notes   on    the  later    Stages   of    Hemiplegia.      By   J.    A. 

Ormkrod,  M.D. 

42.  On   Degradation    of  Type  in   the  Insane.      By   J.   Claye 

Shaw,  M.D. 

43.  A    Case    of    Epilepsy,   with    Eemarks.     By    Howard   H. 

Tooth,  M.B. 

2.  A  table  is  given  of  63  cases,  which  shows  that  laryngismus  is 
more  common  in  the  first  than  in  the  last  half  of  the  year.  In  the 
first  are  recorded  58  cases,  in  the  last  only  5.  The  author  attri- 
butes this  to  the  dampness  and  chilliness  of  winter  and  spring. 
These  conditions  favour  the  diathesis  and  the  paroxysm  ;  the  furmer 
because  the  child  is  left  indoors  more  than  is  good  for  it,  and  the 
latter  because  the  damp  and  cold  air  may  have  an  excitant  action 
through  the  medium  of  the  skin  and  lungs. 

5.  The  term  Phrenitis  is  chosen  instead  of  Meningitis,  because 
the  inflammatory  condition  implied  by  the  latter  term  was  wanting. 
The  cases  related  were  4,  two  boys  and  two  girls,  ages  1  year  and 
10  months,  4  years,  6  years  and  5  months,  6  years  and  6  months. 
The  attack  took  place  in  very  hot  weather,  but  in  one  case  not  after 
exposure  to  the  direct  rays  of  the  sun.  The  invasion  followed  the 
exposure  within  24  hours.  The  symptoms  were  briefly  as  follows : 
Vomiting,  diarrhoea,  and  shivering.  High  fever,  108-5  in  one  case, 
coldness  of  the  extremities  at  the  same  time.  There  was  marked 
delirium  in  three  cases,  sleeplessness,  with  picking  at  the  bedclothes, 
and  in  the  other,  convulsions.  The  author  regards  delirium  and 
convulsions  as  being  of  equal  significance  in  children.  Coma  follows 
the  delirium.  In  one  case  were  symptoms  pointing  to  affection  of 
the  base  of  the  brain,  i.e.  irregular  and  infrequent  pulse,  unequal 
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pupils,  right  internal  Bquint,  deafness,  cervical  opisthotonus.  In 
two  cases  the  acute  stage  ended  on  the  sixth  day,  but  the  patient 
has  never  completely  recovered.  One  case  became  permanently 
deaf;  the  other  went  into  a  state  of  dementia,  which,  however,  is 
improving.  The  other  two  cases  died,  one  on  the  first  and  the 
other  on  the  eighth  day. 

8.  An  account  of  14  cases  of  epidemic  cerebro-spinal  meningitis. 
Five  cases  resulted  in  recovery.  Six  cases  were  under  18  3^ ears  ; 
the  remaining  eight  were  between  20  and  50. 

11.  Four  cases  are  recorded,  having  as  essential  characteristics, 
constant  ligidity  of  legs,  or  of  legs  and  arms,  which  increases  on 
handling  the  limbs,  and  disajij)^^^^  under  chloroform.  Other 
common  characters  are  :  that  the  lesion  is  congenital,  or  begins  in 
early  infancy.  The  ages  of  the  children  reported  are  respectively, 
10,  8,  8,  3^  years.  That  of  the  four  cases,  two  were  males.  That 
no  tendency  to  heredity,  neurotic  or  other,  was  discovered.  The 
affected  muscles  act  well  to  faradism,  and  show  little  or  no 
atrophy,  and  no  tremors.  Intellect  and  sensation  natural,  no 
lesion  of  micturition.  General  nutrition  good.  Weakness  of  back 
in  all  cases.  Choreiform  movement  of  face  in  two.  Tendency  to 
convulsions  in  two  cases.  One  suffered  from  painful  cramps  in 
the  legs. 

12.  A  girl,  ajt.  6^  years,  in  whom  the  most  prominent  symptoms 
were, — double  internal  squint,  slight  ptosis  right,  food  lodged 
between  teeth  and  check  on  the  right  side,  impaired  deglutition, 
deliberate  sj^eech,  sight  and  hearing  unaffected,  but  double  optic 
neuritis.  Post-mortem,  the  pons  was  found  to  be  greatly  enlarged, 
most  on  the  right  side  ;  the  swelling  involved  the  posterior  part  of 
the  crura  cei'ebri  and  the  left  half  of  the  medulla  to  the  decussation. 
Itiglit  of  the  nerve  compressed.  Microscopically,  was  found  great 
absence  of  nerve  fibres  in  the  tumour,  which  seemed  to  be  due  to 
a  great  general  overgrowth  of  neuroglia. 

13.  A  girl,  set.  3  years,  quite  idiotic,  born  healthy,  symptoms 
began  at  9  months  old,  and  consists  of  spasmodic  rigidity  of  one  or 
more  groups  of  muscles.  The  spasms  may  last  a  quarter  of  a 
minute,  and  then  go  off  as  rapidly  as  they  came.  On  attempting 
to  stand,  the  leg  enters  into  a  state  of  rigidity,  with  equino  varns 
and  tendency  to  cross.  Ko  sign  of  syphilis.  Mother's  father 
epile2:)tic. 
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14.  An  analysis  of  25  cases,  10  male  and  15  foinale,  illustrating 
a  disease  which  afiects  infants  under  2  years  of  age,  and  having  for 
its  essential  sign  a  holding  back  of  the  head.  The  opisthotonus  was 
not  constant  in  all  cases,  but  occasionally  ceased  for  a  time.  Asso- 
ciated Avith  it  in  some  of  the  cases  were, — rigidity  of  the  liaihs, 
e2)ileptiform  convialsions,  hydrocephalus,  the  latter  affection  coming 
on  some  time  after  the  opisthotonus  was  established.  In  11  cases 
the  disease  was  chronic,  and  termination  unknown,  but  of  the  re- 
maining 14,  only  3  recovered.  As  to  post-mortem  appearances,  no 
tubercles  were  found  in  the  brain  or  membrane,  but  basic 
meningitis  in  all  cases.  In  five  cases  the  diseass  had  existed  from 
birth,  two  were  certainly  syphilitic,  another  probably  so.  Some 
of  the  cases  resembled  epidemic  cerebro-spinal  meningitis.  There 
was  no  evidence  of  heredity,  either  ancestral  or  collateral.  In  three 
cases  was  a  history  of  a  fall  before  the  onset  of  the  disease,  but 
fracture  or  laceration  of  brain  or  membrane  was  found  after  death. 
In  two  cases  there  was  otitis  interna. 

1 7.  These  cases  are  related  at  considerable  length  and  illustrated 
by  woodcuts.  The  first  was  that  of  a  child,  aged  5  years.  Her 
history  was  briefly,  that  after  a  fright  she  was  affected  by  uncon- 
trollable facial  contortions  on  the  left  side,  followed  by  left  hemi- 
plegia. Later,  there  supervened  right  hemiplegia  with  complete 
loss  of  speech.  The  right  hemiplegia  improved,  but  in  about 
five  weeks  great  contracture  of  the  left  limbs  set  in.  There  was 
slight  hypersemia  of  the  optic  discs.  Post-mortem  was  found  yellow 
softening  of  (1)  the  hinder  part  of  the  first  frontal  convolution  ; 
(2)  the  hinder  part  of  the  three  frontal  convolutions;  (3)  as- 
cending parietal,  and  (4)  ascending  frontal  convolutions ;  (5) 
eallosa  marginal  convolution  as  far  as  the  fissure  of  Kolando.  This 
Boftening  was  symmetrical  on  both  sides  of  the  brain,  except  that 
it  extended  in  the  frontal  region  nearer  to  the  olfactory  sulcus  on 
the  right  than  on  the  left  side.  The  vessels  at  the  base  were 
reported  quite  natural.  The  other  cases  described  were, — one 
cerebro-spinal  meningitis,  the  other  of  acute  hydrocephalus,  with 
accounts  of  autopsies  in  each. 

21.  Illustrated  by  the  following  cases  :  (1)  Spastic  paraplegia 
in  infant  and  adult  age.  (2)  Spastic  diplegia.  (3)  Sclerosis  of 
encephalon  in  inherited  syphilis.  (4)  Paralysis  due  to  comi^ression 
of  arm.  (5)  Traumatic  myelitis,  followed  by  muscular  atrophy, 
(?)  spastic  rigidity.  (6)  Motor  ataxia  of  legs,  with  paralysis  of 
orbicuiarii  oris.     (7)  Teichopsia.     (8)  Infantile  spinal  paralysis. 
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22.  A  careful  record  of  three  cases,  among  the  symptoms  of  which 
are, — headache,  more  or  less  severe ;  drowsiness,  eye  symptoms, 
paresis  and  anaesthesia  of  certain  limbs,  epileptiform  seizures.  All 
three  casses  improved  greatly  under  iodide  of  potassium  and 
mercury. 

25.  An  account  of  21  cases  of  tabes  dorsalis,  arranged  in  three 
series  :  (1)  Cases  in  which  there  was  well-marked  in  co-ordination 
in  the  legs,  causing  difficulty  in  walking  and  inability  to  stand 
with  the  eyes  shut.  (2)  Cases  in  which  such  inco-ordination  was 
slightly  marked.  (3)  Cases  in  which  there  was  no  inco-ordination. 
The  relations  of  the  inco-ordination  to  the  pupil  affections  are  also 
carefully  discussed. 

26,  A  suggestive  paper  showing  the  relation  of  the  tendon- 
reflexes  to  rigidity  in  hemiplegia.  The  author  finds  that  the 
knee-jerk  in  some  cases  of  hemiplegia,  even  a  long  time  after  the 
attack,  is  the  same  on  the  affected  as  on  the  sound  side.  In  such 
cases  late  rigidity  rarely  or  never  occurs.  On  the  other  hand,  if 
the  tendou-reflexes  be  increased  on  the  affected  side,  rigidity  may 
be  predicted  with  comparative  certainty.  These  points  are  well 
illustrated  by  tables  comprising  50  cases  of  hemiplegia. 

28.  Man,  aged  24  ;  the  calves  had  been  noticed  to  be  large  for  a 
very  long  time,  but  the  more  essential  symptoms  dated  back  about 
three  years.  A  younger  brother  had  been  complaining  of  difficulty 
in  running,  but  no  enlargement  of  the  legs  had  been  observed. 

Arms. — Triceps  both  enlarged.  Biceps  and  flexors  of  forearm 
rather  large.  Pectorales  and  latissimi  dorsi  much  wasted.  Del- 
toids, infra-  and  supra-spinati,  masseters,  temporals,  thumb-muscles 
and  tongue,  unaffected. 

Legs. — Gluteei  and  thigh-muscles  much  wasted,  except  vasti 
externi.  Calf-muscles  much  hypertrophied.  Faradic  irritability 
of  hypertrophied  and  wasted  muscles  slightly  diminished.  Knee- 
jerk  veiy  feeble.  This  case  is  interesting  from  the  fact  that  it  is 
probably  an  example  of  Erb's  recently  described  "  Juvenile  form  of 
Progressive  Muscular  Atrophy." 

30.  (1.)  Hemichorea. — A  painter,  aet.  54,  no  lead  line  or  symptom 
ofplumbism.  Distinctly  gouty.  History  of  patient :  Choreic  move- 
ments of  right  hand  five  days  before  admission,  soon  sj^reading 
to  leg.  Never  on  left  side.  Died  thirteen  days  after  admission. 
In  the  left  internal  capsule,  close  to  the  thalamus  at  the  junction  of 
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its  anterior  and  middle  tliirds,  and  separated  from  tho  lenticialar 
nncleus  by  a  band  of  liealtliy  wLite  matter,  was  a  small  patch  of 
softenorl  brain  of  the  size  of  a  lentil,  and  of  an  ochre  hue.  Also  in 
tho  postciior  half  of  the  right  thalamus  was  a  small  reddish  cyst, 
tho  size  of  a  millet-seed.  The  author  enijihasizes  the  following 
points:  (1)  That  it  was  a  case  of  simple  chorea.  (2)  The  onset 
was  sudden,  but  there  was  no  apoplectic  symptoms.  (.'3)  No  ante- 
cedent palsy.  (4)  No  hemianaesthesia.  (5)  Cranial  nerves  un- 
affected. (6)  The  lesion  was  in  the  direct  pyramidal  tract.  In 
cases  of  hemichorea  associated  with  hemiana^sthesia,  tho  lesion  has 
been  found  behind  the  pyramidal  tract.  (7)  Probat)ly  embolic. 
2.  A  second  case  of  gelatiniform  enlargement  of  the  Pons  Varolii. 

31.  Among  the  earliest  symptoms  was  drooping  of  the  right  upper 
eyelid,  closely  followed  b}-  paralysis  of  the  right  side  of  tho  body. 
Right  pupil  half  the  diameter  of  the  left,  and  does  not  dilate  as 
fully  with  atropine  as  tlie  left.  Eight  forearm  flabby,  but  with 
fair  movement ;  can  hardly  move  fingers  at  all.  Faradic  irrita- 
bility of  right  superficial,  and  deep  flexure  of  hand,  pron.  rad. 
teres,  thenar  and  hypothenar,  and  interossei,  abolished.  Paralysis  of 
both  legs  followed  later,  with  absence  of  tendon  reaction,  super- 
ficial reflexes,  and  with  complete  anaesthesia.  Patient  perspired 
much  about  the  head  during  sleep,  and  twice  it  was  noticed  that 
the  perspiration  was  confined  to  left  side  of  the  head.  Atitopsy 
discovered  a  sarcoma  connected  with  the  first  and  third  ribs, 
spreading  into  the  spinal  canal,  and  pressing  on  the  cord.  The 
right  sympathetic  was  involved  in  the  growth. 

32.  Two  interesting  cases,  one  of  a  girl,  get.  12,  the  other  a 
woman,  set.  48.  Illustrated  by  two  photographs.  In  both,  the 
atrophy  made  its  appearance  at  an  early  age,  and  was  associated 
with  ocular  troubles.  In  the  second  case  it  was  preceded  by 
intense  pain  in  the  side  of  the  head.  In  both,  the  left  side  of  the 
face  was  afiected,  and  was  marked  by  extreme  atrophy  of  soft 
parts,  with  wrinkling  of  skin,  loss  of  hair,  and  some  wasting  of  the 
bones.  In  the  child  there  was  wasting  of  the  muscles  of  the  left 
arm,  pectoralis  major,  deltoid  and  infra  spinatus,  with  great 
depression  of  skin  in  palm,  with  wasting  of  middle  and  ring 
fingers.  In  both  cases  the  muscles  react  well  to  faradism. 
Sensation  is  normal. 

Mr.  Jessop  discusses  the  various  theories  of  causation  of  this 
affection,  and  suggests  that  lesion  of  the  Gasserian  ganglion  might 
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account  for  the  facts.     The  known  connection  of  the  sympatlietic 
with  the  ganglion  might  have  to  do  with  the  ocular  affection. 

83.  Those  cases  inclTule,  (1)  a  case  of  locomotor  ataxia,  associated 
with  perforating  ulcer  of  the  foot ;  (2)  a  case  of  subacute  anterior 
general  and  spinal  paralysis ;  (3)  a  case  of  hereditary  locomotor 
ataxia. 

35.  This  article  is  illustrated  by  twelve  cases,  all  women  over 
40  years  of  age  except  three.  The  symptoms  always  comraenco 
at  night.  The  patient  wakes  up  with  numbness  and  formication, 
and  even  pain,  in  the  hands  or  arms.  There  may  be  also  some  loss 
of  power.  Symptoms  pass  off  after  friction  of  the  part,  and  much 
resemble  that  state  induced  by  compi-ession  of  the  nerve-truxiks. 
The  affection,  however,  is  often  bilateral.  The  author  compares 
it  rather  with  a  mild  case  of  tetany,  without  the  facial  irritability. 
The  use  of  bromide  of  potassium  was  attended  with  the  best 
]  esults. 

36.  In  four  cases  of  tetanus,  Mr.  Bowlby  was  able  to  make  a 
careful  post-mortem  examination.  In  all,  the  nerves  round  about 
the  wound  were  found  to  be  perfectly  healthy ;  the  same  may  be 
said  of  the  spinal  cord,  medulla,  pons,  corpora  striata,  and  optic 
thalami,  except  in  one  case  in  which  theie  was  softening  of  the 
cerebrum  just  above  the  left  Eolandic  fissure,  also  in  both  corpora 
striata.     In  no  case  was  the  blood  found  to  contain  micro-organism. 

The  author  summarises  the  current  theories,  and  proceeds  to 
show  how  baseless  these  theories  are,  both  from  pathological  and 
clinical  grounds.  He  himself  inclines  to  the  view  that  the  disease 
is  essentially  one  of  blood-poisoning,  in  support  of  which  he 
adduces  these  facts  :  (1)  That  the  occasional  idiopathic  occurrence 
of  the  disease  shows  that  local  injuries  are  not  essential  for  its 
production.  (2)  Its  extreme  prevalence  in  certain  climates  and 
localities.  (3)  Its  preference  fur  coloured  races  rather  than 
white.  (4)  Its  occasional  appearance  in  epidemic  form.  The 
constitutional  origin  of  the  disease  is  shown  strongly  in  the  form 
called  tetanus  neonatorum,  which  attacks  the  children  of  coloured 
parents;  the  umbilical  cord  is  always  in  an  unhealthy  condition, 
and  bad  hygienic  surroundings  always  play  some  part  in  the 
affection.  Here  the  peripheral  nerve-theory  falls  to  the  ground,  as 
there  are  no  spinal  nerves  in  the  umbilical  cord. 

37.  To  this  paper,  which  is  principally  of  purely  surgical  interest. 
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is  appended  a  series  of  tables  corapiising  cases  collected  from  all 
souices,  European  and  American.  They  contain  a  record  of 
82  cases,  in  which  most  of  the  details  are  forthcoming,  and  48 
of  which  no  details  are  recorded,  making,  in  all,  130  cases,  with  a 
reference  to  each.  In  74  cases  complete  recovery  followed.  In  18 
cases  improvement  followed  the  operation.  In  7  cases  no  improve- 
ment, and  30  cases  died. 

39.  In  enumerating  the  causes  of  headache,  the  author  brings  them 
under  two  heads:  (1)  Local  irritation.  (2)  Causes  having  their 
origin  in  general  conditions.  Under  the  first  head  come  decayed 
teeth;  abnormalities  of  refraction  in  the  eye;  diseases  of  the  ear, 
nose,  throat,  &c.  Under  the  second  head  come  indigestion, 
biliousness,  constipation,  fever,  plethora,  anaemia,  rheumatism, 
gout,  and  albuminaria.  He  makes  some  interesting  remarks  on  the 
position  of  the  pain.  Thus,  in  caries  of  the  lower  molar  teeth,  the 
headache  is  usually  in  the  occipital  region ;  decay  of  the  upper 
molar  caui^es  temporal  headache ;  while  frontal  or  vertical  headache 
may  be  associated  with  decay  of  the  incisors  and  canines.  The 
headache  of  anaemia  is  generally  vertical.  Frontal  headache,  with 
constipation,  is  relieved  by  salines;  while  that  without  constipation 
is  best  treated  with  acids  or  alkalis. 

40.  Full  details  are  given  of  a  case  of  a  man  aged  32,  with  no 
personal  or  family  antecedents  of  a,ny  importance.  The  first 
symptoms  consisted  of  wasting  of  the  left-hand  muscles,  followed 
quickly  by  wasting  of  right  hand  and  both  arms,  and  at  the  same 
time  dj^sphagia  and  other  bulbar  symptoms  made  their  appearance. 
The  paralysis,  rigidity,  and  tremor  proper  to  lateral  sclerosis  were 
of  later  occurrence.  A  full  account  of  the  post-mortem  aj)pearances, 
gross  and  minute,  of  the  cord,  nerves  and  muscles  is  given. 

The  author  considers  that  the  grey  matter  was  primarily 
affected,  the  sclerosis  spreading  from  this  to  the  anterior  columns 
and  crossed  pyramidal  tracts. 

41.  Short  descriptions  of  20  cases  of  hemiplegia  due  to  simple 
non-progressive  cerebral  lesion.  The  cases  are  arranged  to  elucidate 
the  following  points  : — 

(1.)  Two  cases  to  show  that,  contrary  to  the  rule,  the  tendon 
phenomena  are  sometimes  exaggerated  without  the  supervention 
of  contracture,  and  from  cases  in  which  they  are  more  marked 
than  on  the  sound  side. 

(2.)  The  tendon  reaction  is  sometimes  found  exaggerated  on  both 
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sides,  and  a  case  is  quoted  in  which  the  paralysis  is  found  on  the 
same  side  as  the  lesion  as  well  as  on  the  opposite  side.  The  author 
discusses  the  explanation  of  this  post-hemiplegic  paraplegia,  and 
then  describes, 

(3.)  Two  cases  of  incontinence  of  urine  after  hemiplegia. 

(4.)  A  case  of  hemiplegia,  to  which  was  superadded  degenera- 
tion of  the  anterior  horns  of  the  grey  mattei-,  shown  by  rigidity, 
atrophy  of  thumb-muscles,  and  marked  degenerative  reaction. 

(5.)  'J^wo  cases  of  rigidity  of  hand  and  leg,  alternated  with 
involuntary  slow  movements  ("  mobile  spasm  "),  which  are  easily 
provoked  by  any  attempt  to  move  the  rigid  limb. 

(6.)  Eight  cases  of  post-hemiplegic  epilepsy.  In  these  the  fits 
may  occur  at  anj'-  age,  and  appear  to  have  some  direct  relation  to 
the  hemiplegia,  but  do  not  make  their  appearance  till  some  time 
after  its  occurrence. 

Howard  H.  Tooth,  M.B. 

A  Study  of  the  Disturbances  of  Co-ordination  in  Children. 

By  A.  Erlenmeyer,  M.D. — The  case  reported  is  that  of  a  boy,  the 
only  child  of  related  parents  (first-cousins).  He  had  the  gait  of 
locomotor  ataxy,  and  restless  movements  of  the  arm.  It  is  noted 
that  he  was  seen  by  the  late  Professor  Friedreich  and  Professor 
Erb  :  the  former  diagnosed  spinal  disease ;  the  latter,  chorea  minor. 

History. — Well  till  the  age  of  5,  then  a  fever  of  uncertain  nature 
(?  cerebro-spinal  meningitis) ;  five  months  afterwards  the  following 
nervous  symptoms  developed  very  rapidly — unsteadiness  of  gait, 
restless  movements  of  arms,  transitory  tremulousness  of  the  eyeballs. 
On  admission  (three  years  afterwards),  there  was  well-marked  tabetic 
gait,  inability  to  stand  with  eyes  shut,  absence  of  patellar  tendon- 
reflex  :  constant  irregular  movement  of  the  arms,  and  (in  connec- 
tion with  them  ?  )  of  the  trunk  and  head  ;  movements  of  the  facial 
muscles  and  right  lower  eyelid  ;  right  internal  squint ;  right  pupil 
larger  than  left ;  both  pupils  acting  normally.  Speech  described  as 
"  indefinite,  difficult,  showing  irregularities  in  the  mechanism  of 
word-formations."  No  nystagmus.  No  affection  of  sensibility.  The 
squint  disappeared  under  treatment ;  the  speech  improved  ;  but  in 
other  respects  the  boy  remained  in  the  same  condition. 

The  author  looks  on  the  case  as  one  of  hereditary  ataxia  (loco- 
motor and  static),  of  which  the  fever  was  the  determining  cause. 

J.  A.  Ormerod,  M.D. 
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liOTATION  OF   THE  GREAT  BRAIN. 

BY  ALEX.  HILL,  M.A.,  M.U., 

Felloic  of  Downing  Cullerje,  and  Demonstrator  of  Anatomy  in  the 
University  of  Cambridge. 

In  the  spring  of  1885  I  loropounded,  as  part  of  a  general 
scheme  of  the  structure  of  the  central  nervous  system,  the 
theory,  that  the  mammalian  brain  during  its  growth  rotates 
upon  itself.^  The  rotation  produces  a  loop  or  kink,  giving  to 
the  whole  brain  somewhat  the  form  of  a  ram's  horn,  and  bring- 
ing the  part  which  was  at  first  in  front,  on  to  the  under  side 
at  the  back.  At  its  first  formation  the  cerebral  hemisphere  of 
the  mammalian  brain  is  directed,  like  that  of  the  reptile, 
straight  forwards ;  the  foramen  of  Monro  opens  into  the  back 
of  its  ventricle,  the  anterior  end  of  the  hemisphere  bears  the 
olfactory  bulb.  In  the  adult  condition  the  foramen  of  Monro 
opens  into  the  front  of  the  ventricle,  the  olfactory  aj^paratus 
is  attached  to  the  inner  side  of  the  temporo-sphenoidal  lobe. 

This  view  as  to  the  alteration  in  position  of  the  great  brain 
was  the  almost  necessary  deduction  from  certain  conclusions 
to  which  I  had  come  as  to  the  connections  of  the  olfactory 
tract,  for  I  believe  that  I  have  been  able  to  prove  a  direct 
continuity  between  the  olfactory  tract  and  the  anterior  end  of 
the  optic  thalamus,  via — the  fimbria,  fornix,  descending  pillar 

'  '  The  Pkn  of  tlu  Central  Ncrvtms  Hystcni.'  Cniiibridge :  Dcit^diinn  Bell  &  Co., 
1885. 
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of  tb(!  fornix,  corpus  mammillarc,  and  bundle  of  Vicq  d'Azyr. 
That  the  olfactory  nervo  is  connected  with  the  anterior  end  of 
the  optic  thalamus  I  have  many  reasons  for  believing-,  and  the 
circuitous  route  which  I  have  sketched  out  is  not  by  any 
means  difficult  to  follow.  Its  path  is  easily  broken  off  from  a 
hardened  brain,  as  shown  in  the  accompanying  sketch,  and 
seems  to  form  an  organically  distinct  part  of  the  brain  ;  and 
besides  we  have,  as  I  shall  show  presently,  a  certain  amount  of 
embryological  evidence  in  favour  of  this  extensive  displace- 
ment of  the  olfactory  tract.  The  path  here  sketcliod  out  for 
the  fibres  of  the  olfactory  tract  almost  necessarily  presupposes 


Fig.  1. — Fornix,  iiyritbrm  lobe  aud  olt'uctoiy  bull),  broken  oil"  from  hardened 

biaiu  of  Vk. 


a  rotation  of  the  brain  ;  but  it  is  not  this  connection  only 
which  the  theory  renders  intelligible.  Many  other  features  in 
the  plan  of  formation  of  the  great  brain  are  accounted  for  by 
this  supposition  of  its  rotation.  Some  of  this  corroborative 
evidence  I  set  forth  in  the  thesis  already  quoted,  and  the 
object  of  this  paper  is  to  point  out  certain  other  peculiarities 
in  the  structure  of  the  brain  which  fiave  recently  attracted  my 
attention,  as  being  still  more  favourable  to  the  theory. 

Among  external  ajjjjearances,  the  most  suggestive  is  the 
progressive  closing  in  of  the  fossa  of  Sylvius.  The  fissure  of 
Sylvius,  as  is  well  known,  is  not  for  the  greater  part  of  its 
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extent  in  any  way  comparable  with  the  other  fissures  of  the 
brain.  Instead  of  being  formed  like  other  fissures,  as  a  narrow 
slit-like  depression  on  the  smooth  rounded  surface  of  the 
brain,  it  makes  its  appearance  before  any  fissure,  if  we  except 
the  so-called  rhinal  fissure,  as  a  dimpling  of  the  mid  part  of 
the  outer  surface  which  gradually  deepens  into  an  extensive 
shallow  fossa.  The  appearance  of  this  fossa,  is  due,  as  I 
believe,  to  the  traction  exercised  upon  a  part  which  will 
subsequently  become  the  temporo-sphenoidal  lobe  by  its 
attachment  through  the  olfactory  tract  and  bulb,  to  the  cribri- 
form plate  of  the  ethmoid.  As  the  great  brain  swells,  its 
olfactory  part  being  attached  to  the  skull,  a  pitting  of  the 
outer  surface  is  the  necessary  result.  The  fossa  of  Sylvius  is 
subsequently  converted  into  the  fissure  of  Sylvius,  a  Y-shaped 
fissure,  with  a  common  portion  leading  into  an  anterior  and  a 
posterior  limb  by  the  outgrowth  of  the  surface  of  the  brain 
which  borders  it  in  three  portions,  the  operculum  coming  down 
between  the  limbs  of  the  Y  5  ^^'^  frontal  and  temporo- 
sphenoidal  lobes  closing  up  beneath  the  operculum.  The  want 
of  homology  between  the  fissure  of  Sylvius  and  other  fissures 
is  shown,  by  its  enclosing  a  considerable  cortical  area,  the 
Island  of  Eeil,  which  formerly  formed  the  floor  of  the  fossa. 
The  radiating  fissures  of  the  Island  of  Eeil  indicate  plainly 
enough  the  direction  in  which  the  traction  was  exerted. 

When  viewing  the  outer  surface  of  any  mammalian  brain,  it 
is  easy  to  convince  oneself  that  it  has  undergone  a  rotation, 
■and  that  the  position  of  its  parts  has  been  altered  in  such  a 
way  from  the  form  maintained  amongst  fishes,  amjjhibia,  and 
reptiles  (for  special  reasons  it  is  better  to  exclude  from  the 
comparison  the  bird's  brain),  that  the  temporo-sphenoidal  lobe 
of  the  mammal's  brain  corresponds  to  the  anterior  end  of  the 
brain  of  lower  vertebrates. 

Following  closely  upon  the  external  form,  the  delimitation 
of  the  cortex  into  areas  associated  with  peripheral  nerves, 
presents  itself  as  a  test  by  which  to  try  the  theory.  Recently, 
principally  as  the  result  of  ablation  experiments,  the  function 
of  almost  every  part  of  the  cortex  has  been  determined,  and 
although  we  are  as  yet  far  from  possessing  an  accurate  in- 
dustrial map,  we  can  nevertheless  speak  with  assurance  as  to 

2  F  2 


43G  ROTATION   OF   TEE    GUEAT   BRAIN. 

the  general  distribution  of  work  among'  its  various  territories. 
Undoubtedly  the  anterior  end  of  the  brain,  particularly  the 
Rolandic  area,  is  in  connection  through  the  mediation  of  grey 
matter  of  the  spinal  cord  with  the  body  nerves.  The  localities 
in  wliich  sensations  are  received  through  the  8th  and  5th  lierves, 
lie  somewhere  in  the  neighbourhood  of  the  fissure  of  Sylvius  ; 
the  2nd  nerve  has  its  area  of  cortical  distribution  iv  the 
occipital  lobe — the  1st  nerve  on  the  inner  side  of  the  teniporo- 
sphenoidal  lobe.  I  have  attempted  to  show  elsewhere  ^  that 
the  observation  of  brains  of  animals  remarkable  either  for 
preponderance  or  for  deficiency  of  particular  senses,  will  help  us 
better  than  even  direct  experiment  to  map  out  the  cortex  into 
functional  areas.  Whatever  method  be  adopted  for  obtaining 
the  necessary  data,  any  sketch  of  the  brain  in  which  functional 
distribution  is  indicated,  shows  clearly  enough  that  the  order 
from  before  backwards  in  which  the  areas  connected  with  the 
several  nerves  are  situated,  is  the  reverse  of  that  which  obtains 
among  the  nerves  themselves.  For  embryological  reasons, 
which  will  be  presently  stated,  it  is  only  necessary  to  treat  of 
the  larger  groups  of  cortical  centres.  The  arrangement  of 
their  sub-centres,  as  determined,  for  instance,  in  the  marginal 
gyrus  by  Horsley  and  Schafer,  may  for  the  present  be  neglected. 
The  body  nerves  have  their  cortical  areas  in  front,  and  are 
followed  by  the  nerves  of  the  head ;  of  these  latter  the  optic 
nerve  is  indirectly  connected  with  the  back  part  of  the  upper 
surface  while  the  olfactory  has  its  area  in  what  I  take  to  be 
the  reflected  portion.  I  imagine  that  the  rotation  over  from 
before  backwards  is  accompanied  by  a  certain  rotation  from 
above  outwards. 

Passino-  now  to  the  internal  structure  of  the  hemisphere,  so 
far  as  the  course  of  fibres  within  its  white  substance  is 
sufficiently  well  known  to  help  us,  we  find  further  evidence  of 
rotation.  Leaving  out  of  consideration  all  doubtful  tracts,  we 
have  the  classical  observations  of  Gratiolet,  which  have  been 
frequently  confirmed,  to  show  that  the  anterior  end  of  the 
optic  thalamus  is  connected  through  the  "  inferior  stalk  "  with 
the  sphenoidal  lobe,  the  posterior  end  of  tlie  thalamus  through 

1  "Ilmitcriiui  T.cctiircs,  1885,"  reported  in  '  Brit.  Med.  Jouraal,'  March  14,  21. 
Tuiiort  'Brititoh  Absocmtioii,'  1885,  p.  1054. 
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the  "optic  radiations"  with  the  occipital  h>bo.  Numberless 
recent  observations  liave  j)lace(l  the  connection  of  the  grey- 
matter  of  the  spinal  cord  with  the  frontal  and  anterior  parietal 
lobes  by  means  of  fibres  occupying  the  anterior  part  of  the 
internal  capsule  beyond  ck)ubt.  These  three  sets  of  fibres, 
anterior  part  of  internal  capsule,  optic  radiations,  and  inferior 
stalk,  obviously  cross  one  another,  as  shown  in  the  accom- 
panying diagram  (Fig.  2),  plainly  indicating  that  the  cortex 
of  the  cerebrum  and  the  grey  matter  of  the  basal  part  of  the 
system  extend  in  contrary  directions.  I  am  "afraid,  however, 
that  I  can  hardly  render  intelligible  the  force  with  which  the 
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crossing  of  these  three  sets  of  fibres  appeals  to  myself,  without 
touching  Tipon  my  view  as  to  the  fundamental  plan  of  con- 
struction of  the  central  nervous  system.  The  system  arises  as 
an  involuted  tube  of  epiblast.  Throughout  the  spinal  region 
the  inner  wall  of  the  tube  becomes  grey  matter ;  the  outer 
wall  constitutes  the  white  columns  of  fibres.  In  the  cephalic 
region  a  second  layer  of  grey  matter,  the  cortex,  is  added  on 
the  outer  side  of  the  tube ;  all  the  grey  matter  of  the  system 
grows  from  one  or  other  of  these  grey  tubes.  In  the  spinal 
cord,  which  only  contains  the  centra!  tube  of  grey  matter 
bordering  the  central  canal,  are  situated  all  the  j^rimary 
centres  of  the  body  nerves  ;  indeed,  the  grey  matter  is  entirelv 
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used  lip  in  forming  ncrve-cclls  and  plexus  ibr  tlie  reception  of 
sensory,  and  the  origin  of  motor  fibres.  Travelling  up  into  the 
brain,  no  break  in  the  continuity  of  the  grey  matter  is  to  be 
observed.  It  lies  in  the  floor  of  the  fourth  ventricle,  around 
the  iter,  and  in  the  sides  and  floor  of  the  third  ventricle.  No 
one  doubts  the  continuity  of  plan  as  far  as  the  anterior  end  of 
the  iter ;  but  hitherto  it  has  not  been  recognised  that  the  grey 
matter  bordering  the  third  ventricle  is  in  functional  continuity 
with  the  grey  matter  of  the  cord.  The  optic  thalami  are 
treated  of  as  "basal  ganglia."  The  olfactory  and  optic  nerves 
are  deprived  of  primary  centres  such  as  are  accorded  to  all 
other  sensory  nerves.  It  is  impossible  for  me  here  to  point 
out  the  modifications  in  structure  of  the  central  system,  due  to 
the  situation  peripherally  in  the  olfactory  bulb  and  retina  of 
some  of  the  grey  matter,  which  elsewhere  enters  into  its 
constitution.  An  explanation  of  this  will  be  found  in  the 
reports  of  my  Hunterian  Lectures  of  last  year.^  In  this  paper 
I  must  be  content  to  state  merely,  that  I  regard  the  optic 
thalami  as  constituting  the  anterior  extremity  of  the  central 
grey  tube  or  basal  part  of  the  central  nervous  system :  if  this 
position  were  conceded,  the  attachment  of  the  extreme  anterior 
end  of  the  thalami  with  the  temporo-sphenoidal  lobe,  of  the 
back  of  the  thalami  with  the  occipital  lobe,  and  of  the  spinal 
cord  with  the  front  of  the  hemisphere,  would  supply  the 
strongest  possible  evidence  of  rotation. 

That  degeneration  of  a  portion  of  the  internal  capsule,  of 
the  pyramid,  and  of  the  pyramidal  tracts  of  the  opposite  side 
of  the  spinal  cord  follows  extirpation  of  the  "  motor  area  "  of 
the  cortex,  is  universally  recognised.  The  "  motor  area  "  is  a 
congeries  of  local  centres.  The  fibre-bundles  which  lead  from 
local  centres  in  the  cortex  to  the  primary  motor  centres  in  the 
cord,  must  occupy,  one  would  suppose,  discrete  regions  in  the 
internal  capsule  and  pyramidal  tract.  As  yet  considerable 
mystery  involves  their  course,  for  it  is  not  certain  that  only 
extirpation  of  the  centres  for  the  limbs  and  trunk  induces 
descending  degeneration  of  the  cord.  In  some  eases  degenera- 
tion of  the  cord  seems  to  have  followed  injury  to  the  centres  for 
head  muscles  only.     It  has  also  been  observed  that  injury  to 

'  '  T?r;t.  Mt'd.  Joiirn.,'  March  6,  13,  and  20,  18SG. 
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the  centre  for  the  arm  may  be  followed  by  a  degeneration  de- 
scending lower  in  the  cord  than  the  primary  centres  for  the 
muscles  of  this  limb.  It  is  very  interesting  to  notice,  however, 
that  the  only  observers^  who  have  turned  their  attention  to  this 
matter  have  recorded  their  opinion,  that  the  anterior  part  of 
the  motor  area  is  connected  with  the  dorsal  part  of  the  lateral 
pyramidal  tract,  and  tne  posterior  part  of  the  motor  area 
with  the  anterior  (ventral)  part  of  the  lateral  tract. 


v.i. 


Is  p.    ^' 


v^TT 


usr. 


a.p. 


t.c: 


s.pp. 


Fig.  3. — l.s.p.  Septum  pclluciduiii.  v.l.  Auteiior  horn  of  lateral  ventricle. 
ii.l.  Nucleus  lenticularis.  c.a.  Anterior  commissure.  v.III.  Third  ventricle. 
g.c.  Genu  corporis  callosi.  c.g.m.  Corpus  geniculatum  mediale.  c.(j.l.  Corjius 
geniculatum  laterale.     fi.m.  Corpus  mammillare. 


Passing  now  to  the  consideration  of  another  intra- cerebral 
tract,  we  find  in  the  arrangement  of  the  fibres  of  the  anterior 
commissure  evidence  of  rotation  of  a  most  convincing  kind. 
The  accompanying  illustration,  which  is  a  copy  of  the  picture 

'  Langley  and  Sherrington,  'Journal  of  Physiology,'  v.  p.  49;  and  Laiigk  f, 
"Critical  Digest  of  Recent  Observations  on  Defeneration,  and  '>u  Nerve  Tracts 
in  the  Spinal  Cord."     '  Buain,'  April  ISSH,  p.  109. 
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on  page  490  of  Schwalbe's  '  Neurologie,'  accurately  represents 
the  peculiar  twisting  which  the  anterior  commissure  has  under- 
gone. It  looks  as  if  the  middle  of  the  commissure  had  been 
fixed,  while  its  ends  were  twisted  in  such  a  way  that  the  fibres 
which  cross  the  median  line  on  its  under  side,  pass  round  in 
front  to  reach  the  upper  side  at  its  extremities.  Just  such  a 
torsion,  it  is  to  be  noticed,  as  would  be  produced  by  the  rotation 
of  the  hemisphere,  which  I  imagine  has  taken  place,  for  it  so 
happens  that  the  rounded  anterior  commissure,  lying  just  below 
and  in  front  of  the  foramen  of  J\Ionro,  is  exactly  in  the  axis  of 
rotation. 

In  addition  to  the  demonstration  which  the  twisting  of  the 
anterior  commissure  affords  of  the  fact  of  rotation,  peculiar 
interest  attaches  to  it,  since  it  enables  us  to  fix  approximately 
t]ie  time  at  which  rotation  takes  place.  It  must  occur  after 
the  commissure  is  formed.  There  can  be  no  doubt  that  tlie 
anterior  commissure  appears  very  early  in  the  mammalian 
brain,  for  although  we  have,  as  far  as  I  know,  no  exact  observa- 
tions as  to  the  time  of  its  appearance  in  the  individual,  this 
much  may  be  inferred  from  its  great  prominence  in  the  lower 
forms  of  vertebrates.  It  is  ixir  excellence  the  commissure  of 
birds  and  reptiles.  The  existence  of  a  rudimentary  corpus 
callosum  in  birds  was  pointed  out  by  Meckel,^  but  the  view  of 
Stieda,^  that  no  such  structure  exists,  is  endorsed  by  such 
recent  observers  as  Rabl-Riickhard^  and  Bellonci.*  On  the 
other  hand,  Stieda  recognises  the  existence  of  a  corpus  callosum 
in  reptiles,  but  denies  it  in  amphibia,  where  Leuret,  Blatt- 
mann,  and  Reissner^  had  found  it.  In  fishes,  the  commissures 
appear  to  be  fused,  so  that  no  distinction  between  corpus 
callosum  and  anterior  commissure  is  possible.  Quite  recently 
Osborn*^  has  shown  that  both  commissures  may  be  found  in 
reptiles,  birds,  and  amphibia,  although  in  the  two  former 
classes  the  corpus  callosum   is   very   ill-developed.     A    good 

'  7^k'ckel,  'Deutsclies  Arcliiv  fiir  die  Physiolugie,'  Bd.  11,  181G. 
°  !Sticda,  'Zeitsebrift  fiir  Wissunsch.  Zoologie,' Bd.  20,  1870;  alsoBd.  25,  1875. 
3  Rabl-Eiickbard,  '  Zeitseb.  f.  Wiss.  Zool.,'  Bd.  30,  1878. 
*  Bellonci,  '  R.  Acad,  del  Liacei,'  Memorie  xiii.,  1882. 

^  Reiwsner,  '  Ban  des  Centralnervensystems  dcr  imgescliwanzteii  Batracbier,' 
Dorpat,  18GL 

«  Prof.  H.  F.  Oaborii,  '  Morpbol.  Jabrbuch,'  188G,  p.  223. 
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(leal  of  the  confusion  in  this  matter  has  arisen,  as  it  appears  to 
me,  from  a  misapprehension  of  the  general  homologies  of  the 
brain  in  the  sub-mammalian  orders.  The  cerebral  hemisphere 
of  the  bird,  and  to  a  less  extent  of  the  reptile,  is  homologons, 
not  with  the  entire  hemisphere  of  the  mammal,  but,  as  pointed 
out  by  Cuvier,  with  little  more  than  the  corpus  striatum.  In 
the  bird  the  cerebral  cortex  is  very  rudimentary,  and  con- 
sequently the  corpus  callosum,  which  is  the  commissure  of  the 
supra-ventricular  part  of  the  hemispliere,  is  ill-developed  also. 
The  anterior  commissure  belongs  to  the  *nfra- ventricular 
portion  of  the  great  brain.  Some  confusion  is  due  also  to 
the  complexity  of  the  anterior  commissure,  which  consists 
in  mammals  of  two  portions ;  (first)  the  pars  olfactoria,  which 
is  the  commissure  of  the  inferior  frontal  regions  (and  ?  the 
nuclei  caudati),  and  (second)  the  pars  temporalis.  The 
internal  olfactory  tract  also  takes  advantage  of  the  situation  of 
the  anterior  commissure  to  cross  over  to  the  opposite  side.  In 
sub-mammalian  orders,  judging  from  Osborn's  description  of 
Rana  and  other  forms,  the  olfactory  tracts  reach  the  grey 
matter  on  the  opposite  side  of  the  third  ventricle  independently 
of  the  commissure,  which  still  consists  of  two  parts,  to  which 
Osborn  applies  the  mammalian  names  olfactoria  and  temporalis. 
It  is  open  to  consideration  whether  the  homologies  are  not 
exactly  reversed.  For  the  purpose  of  this  paper,  however,  we 
may  leave  out  of  consideration  the  difficulties  in  tracing  the 
phylogenetic  history  of  the  anterior  commissure,  and  content 
ourselves  with  the  assurance  that  this  commissure,  in  harmony 
with  its  ancestral  history,  is  certain  to  develop  early,  and  we 
may  infer  from  its  twisting  that  the  mammalian  brain  had 
already  reached  a  reptilian  stage  in  its  development  at  the 
time  that  rotation  occurred. 

The  minute  structure  of  the  brain  also  affords  some  evidence 
of  rotation,  for  the  margin  of  the  cortex  mantle  is  for  a  varying 
distance,  where  it  skirts  the  under  side  of  the  crus  cerebri, 
invested  in  a  sheath  of  grey  matter  quite  different  in  structure 
from  the  cortex  itself.  This  sheath  of  small-celled  matter,  the 
fascia  dentata,  which  forms  part  of  the  cornu  Amnion  is,  receives 
the  thin  edge  of  the  cortex  mantle.  It  commences  beneath 
'the  uncus  at  the  apex  of  the  sphenoidal  lobe,  and  extends 
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along  the  course  of  the  posterior  pillar  of  the  Ibriiix,  reaching 
in  some  animals  (particularly  rodents)  almost  to  the  point 
where  the  fornix  dips  down  in  the  anterior  pillar.  The  fascia 
dentata  is,  in  my  oi^inion,  identical  in  constitution  with,  and 
indeed  a  continuation  backwards  of,  the  nuclear  (glomerular) 
layer  of  the  olfactory  bulb.  In  straight-brained  animals  the 
hemisphere  terminates  in  the  olfactory  bulb.  In  twisted 
brains  the  olfactory  bulb  is  attached  to  the  apex  of  the 
pyriform  lobe  (the  gyrus  uncinatus  of  human  anatomy).  The 
continuation  of  its  nuclear  formation,  as  the  fascia  dentata, 
obliquely  beneath,  behind,  and  above  the  crus,  simply  shows 
the  direction  in  which  rotation  of  the  great  brain  has  taken 
place. 

Ontogeny. — Evidence  obtained  from  direct  observation  of  the 
brain  in  successive  stages  of  its  growth  must  obviously,  when 
the  subject  is  thoroughly  worked  out,  be  the  first  to  be  sub- 
mitted in  proof  of  the  rotation  of  the  hemisphere.  On  account, 
however,  of  its  scanty  nature  as  yet,  I  have  reserved  it  until 
the  end  of  this  paper.  Partly  its  deficiency  is  due  to  the 
absence  of  research,  partly  it  depends  upon  the  peculiar  nature 
of  the  organ  itself.  Unlike  other  tissues  of  the  body,  the 
nervous  tissue  is  peculiarly  plastic.  In  the  course  of  its  growth 
it  may  receive  marks  of  torsion  and  other  displacements,  but 
while  in  other  tissues  such  marks  permanently  remain, 
in  the  brain  they  are  obliterated  by  further  growth.  The 
manner  in  which  its  mass  is  added  to  also  has  an  important 
bearing  upon  its  form.  It  must  be  remembered  that  only  the 
cellular  elements  enter  into  its  original  constitution  ;  the  fibres 
are  but  processes  of  the  cells.  Of  the  primitive  epiblastic  cells 
involuted  to  form  the  nervous  tube,  some,  in  all  probability, 
are  favoured  above  the  rest  and  become  the  functional  nervous 
elements,  while  to  the  others  only  subsidiary,  supporting, 
nutritive  and  insulating  functions  are  assigned ;  they  become 
the  neuroglia  and  myelin  cells  ;  just  as  in  the  case  of  each 
little  group  of  epithelial  cells  involuted  into  a  follicle  of  the 
ovary,  one  only  becomes  an  ovum,  the  others  minister  to  its 
wants.  Most  likely,  therefore,  the  lines  along  which  nerve 
fibres  are  to  grow  are  in  many  cases  laid  down,  before  the  fibre 
itself  appears,  by  the  chain  of  accessory  cells  which  have  taken 
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up  their  position  along  its  route,  but  it  is  open  to  us  to  suppose 
that,  in  other  cases,  the  route  chosen  by  a  fibre  depends  upon 
convenience  at  the  time  of  its  appearance.  If,  owing  to  a 
displacement  of  the  cortex,  it  can  reach  its  destination  by  a 
shorter  route  than  the  tract  occupied  by  neighbouring  fibres, 
which  being  fully  developed  at  the  time  of  the  rotation  of  the 
brain,  shared  in  the  displacement  of  the  cortex,  it  is  open  to  it 
to  leave  the  original  tract,  and  thus  the  primitive  arrangement 
of  the  constituent  parts  of  the  brain  may  be  masl<ed.  Despite, 
however,  the  obliteration  of  the  indications  of  rotation  which 
these  two  causes  are  likely  to  produce,  we  still  can  see,  I  think, 
in  the  changes  of  form  which  the  great  brain  undergoes  signs 
sufficient  to  prove  that  rotation  does  occur.  Undoubtedly  this 
is  the  conclusion  one  is  likely  to  draw  from  the  examination 
of  three  such  pictures  as  are  here  inserted  : 


Fic.  1. 


Fig.  5. 


Fig.  G.— Ventral  surface 
of  braiu  of  fcetal  rabbit, 
after  Lowe. 


In  Fig.  4,  copied  from  Lowe,^  a  very  early  stage  in  the 
growth  of  the  brain  is  shown,  the  hemisphere  is  directed 
forwards    and    bears    the    olfactory   bulb  at    its  anterior   end. 


'  T.(")WP,  '  Eiitwicke]nna>2:o;-cliichte  des  Nervensystenis,'  PI.  I.,  figs.  1  and  2. 
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Fig.  5  represents  the  appearance  presented  by  almost  any 
mammalian  brain  after  the  formation  of  the  rhinal  fissure. 
The  olfactory  bulb  is  now  attached  to  the  extremity  of  the 
pyriform  lobe,  and  the  suggestion  of  a  folding  over  of  the  whole 
hemisphere  is  very  strong.  The  pitting  of  the  side  of  the 
brain  due  to  the  tension  on  its  posterior  end  produced  by  the 
attachment  of  the  olfactory  bulb  to  the  cribriform  plate,  is 
beginning  to  appear  as  the  fossa  of  Sylvius.  Fig.  6,  again, 
after  Lowe,  is  inserted  for  the  purpose  of  showing  the 
continuity  of  the  olfactory  bull),  pyriform  lobe,  and  gyrus 
•uncinatus.  It  is  curious  to  notice  how  the  backward  growth 
of  the  hemisphere  increases  the  size  of  the  loop.  In  the  brain 
of  a  sheep,  for  instance,  the  fimbria  (posterior  pillar  of  the 
fornix)  is  transverse  at  its  first  appearance.  In  marsupial 
brains  it  never  becomes  more  than  very  slightly  oblique.  The 
higlier  the  animal  in  the  mammalian  scale,  the  more  nearly 
does  its  fornix  system  assume  a  longitudinal  direction. 

Of  the  earliest  stages  of  the  growth  of  the  brain  we  have  very 
few  observations,  but  Marshall's  ^  discovery  that  the  olfactory 
nerve  arises,  like  all  other  sensory  nerves,  from  the  neural 
ridge,  and  that  it  is  then  pushed  down  in  front  by  the 
outgrowth  of  the  cerebral  hemispheres,  to  be  again  caught  up 
in  the  cortex  mantle,  opens  up  great  possibilities  with  regard 
to  the  relation  of  the  olfactory  apparatus  to  the  hemisphere, 
and  prepai'es  us,  although  the  research  has  gone  no  further,  to 
find  an  arrangement  in  the  first  nerve  quite  unlike  that  of 
the  others. 

Phylogeny. — The  reference  already  made  to  the  marsupial 
brain  has  drawn  attention  to  the  fact,  that  in  the  lower 
mammals  the  rotation  has  gone  less  far  than  it  has  in  the 
higher  members  of  the  class.  Whether  or  not  it  is  a  phase  i]i 
the  development  of  any  sub-mammalian  animals,  I  am  not 
prepared  to  state.  Certain  it  is  that,  if  we  descend  as  far  as 
the  reptiles,  rotation  is  out  of  the  question.  As  already  pointed 
out  at  the  commencement  of  this  paper,  the  reptilian  brain, 
like  the  brain  of  the  early  mammalian  embryo,  is  directed 
forwards,  its  ventricle  communicating  with  the  third  ventricle 
behind   through   the   foramen  of  Monro,  and  ending  in  the 

*  Marshall,  '  Quarterly  Journal  of  Microscopical  Scieuco,'  July  1879, 
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ventricle  of  the  olfactory  bulb  in  front.  The  great  gap 
between  the  bird's  and  mammal's  brains,  although  bridged 
over  by  the  brain  of  the  monotreme,  renders  it  unlikely  that 
the  link  between  the  straight  and  the  rotated  brain  will  ever 
be  found.  The  peculiar  deJficiency  of  cortex  in  the  bird's 
brain  renders  rotation  unnecessary,  for  I  do  not  think  that  the 
reason  for  rotation  is  far  to  seek.  If  we  compare  such  an 
extreme  type  as  the  crocodile  with  any  mammal,  we  notice  a 
contrast  in  the  whole  architecture  of  the  head.  The  reptilian 
head  is  directed  forwards ;  is  elongated  in  the  direction  of  the 
axis  of  the  body.  The  mammalian  head  approaches  a  globular 
form.  With  the  greatly  increased  size  of  the  brain  as  we 
ascend  in  the  vertebrate  scale,  economy  of  space  for  its 
reception  becomes  necessary.  Doubtless,  for  other  reasons 
also,  a  shortening  of  the  head  is  desirable,  and  the  larger 
brain  can  only  be  packed  inside  the  shorter  skull  by  throwing 
its  hemispheres  over  into  loops. 


SOIME   OF  THE  KELATIONSHIPS  BETWEEN 
EPILEPSY   AND   INSANPrY. 

(Read  he/ore  the  Neuroloijical  Society  of  London, ) 

BY    C.  H.  SAVAGE,  M.D.,  F.R.C.P. 

Til  1UGH  I  have  no  great  practical  experience  with  epileptics  as  a 
class,  yet,  having  so  much  to  do  with  the  insane  and  with  their 
relations,  I  have  had  opportunities  of  seeing  at  least  some  of  the 
relationships  which  exist  hetween  the  two  classes,  and  therefore,  in 
deference  to  the  wishes  of  Dr.  Hughlings-Jackson,  I  shall  give  you 
the  result  of  this  experience.  I  shall  not  give  any  definition  of 
epilepsy,  fur  I  feel  that  at  present  we  have  to  look  upon  it  as  a 
"  disease  "  provisionally,  and  that  the  time  is  at  hand  when  it  will 
be  looked  upon  only  as  a  group  of  symptoms  which  happen  to 
occur  together,  and  which  will  be  seen  t )  occur  together  under 
many  varying  conditions. 

I  would  only  say,  for  convenience,  that  I  make  clinicallv  two 
main  divisions  among  epileptics,  namely,  the  neurotic  and  the 
accidental,  the  functional  and  the  organic,  if  I  may  use  these 
terms  without  connoting  too  much.  I  mean  to  imply,  that  there 
are  many  cases  in  which  the  epilepsy  seems  to  me  to  belong  to  a 
state  of  inherited  nervous  iiistability  ;  but  beside  these,  there  are 
man}'  other  cases  in  which,  sooner  or  later,  we  shall  learn  that 
there  are  definite  lesions  in  the  brain  itself,  giving  rise  to 
the  epileptic  symptoms.  The  first  set  of  patients  belong  to  the 
insane  class ;  the  second,  on  the  other  hand,  need  have  no  such 
connection,  but  are  allied  to  those  cases  which  follow  injury  or 
coarse  brain  changes. 

But  returning  to  the  consideration  of  the  relationships  between 
the  two  disorders— and  by  relations  I  wish  to  imply  not  only 
likeness  but  contrast.  Epilepsy  and  insanity  are  alike  in  origin. 
Similar  causes  will  produce  insanity  and  epilepsy.  Probably  both 
are  often  the  result  of  one  cause,  and  we  must  never  forget  this 
in  looking  at  the  relationships  between  these  disordered  states. 

As  insanity  is  very  often  the  direct  product  of  insane  parentage. 
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so  epilepsy  may  result  from  epileptic  parentage.  But  further, 
there  is  a  family  peculiarity  which  we  call  neurotic — from  neurotic 
parentage  we  often  see  both  insane  and  epileptic  offspring.  By 
neurotic  parentage  I  mean  that  theie  are  certain  degenerate 
families  in  which  we  meet  great  nervous  instability,  a  tendency 
to  show  bodily  weakness  by  nervous  perturbation.  This  nervous 
instability  may  be  shown  either  in  loss  of  control  or  loss  of  power, 
and  this  Ljss  may  affect  either  the  motor  or  the  mental  side 
chiefly. 

But  to  further  develop  this  fact,  that  epilepsy  and  insanity  are 
allied  by  origin,  I  must  give  some  facts  as  examples. 

We  often  meet  with  both  insanity  and  epilepsy  in  the  same 
family;  we  may  meet  with  epilepsy  in  a  parent  and  insanity  in 
the  children,  or  we  may  meet  with  insanity  in  the  parent  and 
epilepsy  in  the  children. 

In  ray  experience  it  is  very  common  to  see  the  epilepsy  in  the 
collateral  branches  of  the  insane  family,  but  we  must  not  forget 
the  important  fact,  that  there  are  more  members  of  the  collateral 
branches  than  of  the  main  stem. 

Besides  neurotic  inheritance,  I  believe  that  there  are  some 
special  causes  of  insanity  which  are  more  likeh'  to  produce 
epilepsy  in  the  offspring.  Thus  I  believe  that  insanity  iDroduced 
by  alcohol,  or  by  coarse  brain  injury,  is  very  likely  to  re-appear  as 
epilepsy  in  the  next  generation.  I  do  not  give  this  as  a  dogmatic 
faith.  But  I  have  seen  it  occur  myself,  and  I  find  that  writers  on 
alcoholic-insanity  give  many  cases  in  which  this  connection  is 
manifested. 

I  think  there  is  a  difference  then  between  the  children  of  certain 
insane  persons  and  those  of  certain  others,  suffering  from  insanity, 
and  I  would  put  it  thus  ;  that  whereas  it  is  common  to  meet  with 
the  children  of  the  truly  neurotic  parent  suffering  from  idiocy, 
moral  insanity  or  moral  obliquity,  or  from  the  more  chronic  and 
organised  forms  of  insanity  with  hallucinations,  snch  as  those 
cases  described  as  delirium  of  persecution  or  paranoia,  it  is  more 
common  to  meet  with  epilepsy  in  the  off>pring  of  those  who  have 
become  insane  from  some  local  degeneration  or  disease  of  the  brain. 
I  trust  this  subject  will  be  studied  and  supported,  or  refuted, 
according  to  the  truth  that  is  in  it. 

Epilepsy  may  occur  then  in  the  same  family  as  insanity,  being 
produced  by  similar  predisposing  and  exciting  causes.  And  there 
are  some  other  general  conditions  which  set  up  both  the  one  and 
the  other  in  families  which  have  been  free  from  any  taint  of 
neurosis,  and  this  too  is  a  fine  field  for  the  investigator.  I  subjoin 
some  instances. 
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The  eldest  daughter  of  an  eccentric  but  highly  gifted  man  died 
of  acute  delirious  mania,  which  followed  an  attack  of  measles  ; 
another  daughter  sviffered  from  chronic  insanity,  with  delusions  of 
a  very  fixed  nature ;  while  the  son  suffered  for  some  years  from 
epilepsy. 

In  one  other  a  still  more  interesting  relationshi})  existed,  for 
of  twin  children,  one  suffered  from  insanity  and  the  other  from 
epilepsy. 

In  other  cases,  idiocy  and  insanity,  and  epilepsy  and  idiocy,  have 
presented  themselves  in  different  members  of  the  t-ame  family. 

So  much  then  for  the  relationships  of  oi'igin,  and  I  need  not 
repeat  what  I  have  so  briefly  put  before  you. 

I  now  pass  from  the  development  of  epilepsy  in  the  same  family 
to  the  occurrence  of  both  epilepsy  and  insanity  in  the  same 
individual. 

Epilepsy  may  be  preceded  by  sonic  mental  disoider,  and  this 
disorder  may  vary  in  degree  from  the  simplest  hallucination  of  a 
sense,  occurring  as  an  aura,  to  a  furious  outburst  of  complex  but  un- 
contiolled  actions.  Hallucinations  of  any  of  the  senses  may  occur, 
and  though  I  have  frequently  met  with  hallucinations  of  smell,  I 
would  not  like  to  say  more,  than  that  they  occur  in  my  experience 
more  frequently  with  epileptics  than  with  those  suffering  from 
insanity.  We  meet  with  hallucinations  of  sight,  and  these  may 
assume  the  character  of  an  explosion,  if  I  may  use  that  term ;  they 
may  appear  as  flashes  or  sudden  rushings  of  light ;  the  hallucina- 
tions of  sound,  too,  may  be  explosions  or  "  voices,"  and  though  I  do 
not  attribute  much  importance  to  the  experience,  I  think  that  what 
appear  to  be  directing  voices  do  occur  sometimes  before  as  well  as 
after  the  fit.  The  hallucinations  preceding  the  fit  may  colour  the 
acts  performed  after  the  motor  disturbance  has  jDassed  off,  and  a 
threatening  voice  as  an  aura  may  be  the  cause  of  a  violent  attack, 
which  is  performed  during  the  po-st-epileptic  automatic  state. 

As  a  rule,  I  believe  these  auras  or  these  delusions  are,  like  the 
rest  of  the  fit,  regular  and  constant  in  their  origin  and  their  course. 
It  is  quite  impossible  to  separate  the  peiiods  clearly,  for  if  very 
slight  fits  occur,  the  actions  which  appear  to  replace  the  fit  really 
follow  it. 

In  the  following  case  there  seems  no  doubt  the  symptoms — • 
mental — are  mixed  up  with  the  fit.  The  case  is  known  to  your 
chairman — Dr.  Wilks. 

A  busy  provincial  lawyer,  especially  when  over-anxious,  as  at 
election  times,  had  what  he  called  a  very  strange  experience. 
Tired,  he  would  go  to  bed  and  sleep  fairly  well,  but  he  would  have 
a  very  painful  ilicam.    Ho  would  fool   that  he  was  brushing  his 
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tooth  ratlicr  violently,  and  that  suddenly  the  tooth-brush  would 
slip  from  his  hands,  and  then  that  ho  was  choking.  He  would 
strugo-le  for  his  breath,  and  during  this  struggle  he  would  lose 
himself,  and  only  remembered  the  dream  in  the  morning,  when  he 
woke,  dull  and  tired,  to  find  a  spot  of  blood  on  his  pillow.  As  I 
said  above,  this  dream  repeated  itself  in  every  particular,  like  other 
true  epileptic  seizures. 

It  seems  to  me  that  the  step  between  this  man  and  the  somnam- 
bulist is  very  short ;  the  unconsciousness  of  the  latte'r  makes  the 
difference.  I  cannot  help  thinking  that  a  very  little  more  stimulus 
would  have  made  the  lawyer  do  something,  in  his  struggle  for 
breath.  Sense  perversions,  or  more  organised  insanity,  then,  may 
precede  epileptic  fits. 

In  certain  cases  insanity  is  supposed  to  take  the  place  of  the 
fits  altogether,  and  it  is  not  necessary  for  me  to  go  into  all  the 
evidence  which  has  been  brought  forward  to  support  the  existence 
of  "  L'epilepsie  larvee ;  "  my  own  opinion,  suppoi'ted  by  Dr. 
Hughlings-Jackson  and  others,  is  that  in  most  of  these  cases  a  fit 
of  some  sort,  gi'eat  or  small,  does  occur  before  the  strange  acts. 
This  marked  epilepsy  is  less  common  in  England,  or  at  least  has 
been  less  commonly  studied  in  England,  than  in  Erance,  and  it  is 
interesting  that  France  should  produce  such  peculiar  varieties  of 
neuroses  ;  there  seems  to  me  to  be  a  specially  nervous  element  for 
good  and  ill  in  that  nation.  I  have  met  with  but  few  cases  of  true 
masked  epilepsy,  and  in  none  have  I  been  convinced  that  no  fit 
had  occurred.  The  acts  similar  to  those  described  by  French 
authors  are  not  so  very  rare,  and  I  would  give  a  case  which  I  look 
upon  as  a  good  example  of  the  kind  of  fit  which  is  supposed  to  be 
masked. 

A  young  labouring  man,  belonging  to  a  nervous  family,  that  is, 
to  a  family  where  neuralgia  and  mental  peculiarity  occurred,  took 
to  drink,  developed  epilepsy,  and  later  became  insane.  From  the 
epilepsy  developed  violent  outbreaks  of  mania,  and  for  these  he 
was  sent  to  one  of  the  county  asylums.  After  treatment,  he 
recovered  from  his  ins mity,  and  had  almost  got  rid  of  his  fits, 
these  only  coming  on  at  distant  intervals.  As  they  were  always 
preceded  by  a  distinct  aura,  he  was  able  to  manage  himself  very 
well ;  he  continued  at  work  and  was  steady.  There  were,  how- 
ever, occurrences  for  which  he  could  not  quite  account,  and  there 
were  lapses  in  his  life  he  could  not  fill. 

The  mystery  was  cleared  up  in  this  way.  As  he  was  walking 
along  a  country  lane  he  felt  his  fit  coming,  and  loosened  his  collar 
and  necktie,  as  he  had  learned  to  do  in  the  asylum.  He  got  to  the 
roadside  and  lay  down  ;  on  recovering  his  senses  he  could    not 
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undorHtand  tho  naluro  of  tliiu«;.s,  fur  ho  found  liiiusclf  al  tlio 
distance  of  some  miles  from  where  ho  loosened  his  collar,  lie 
heard  later  that  ho  had  hoen  Hoen  and  met  by  some  who  knew  him, 
and  tliat  ho  passed  them  without  ai)pearing  to  recognise  thc.-m. 
His  gait,  too,  was  said  to  have  been  staggering,  so  that  his 
neighbours  not  unnaturally  thought  that  once  more  he  hid  taken 
to  drink.  Doubtless  tlio  history  was  this,  that  after  ihc  auia 
came  the  fit;  then  there  followed  tho  slight  rest,  followed  by  an 
automatic  state,  in  which  the  journey  w^as  pursued,  till  a  period 
of  exhaustion  set  in,  associated  with  sleep,  and  the  awakening 
took  place  at  a  distance  from  tho  site  of  the  fit. 

Later  I  shall  show  how  this  case  connects  the  epilepsy  with 

epileptic  fury. 

Epilepsy  may  not  only  be  preceded  and  replaced  by  insanity,  but 
very  commonly  indeed  it  is  followed  by  mental  disorder.  We  shall 
in  this  great  class  find  hundreds  of  patients  who  fill  the  asylums 
for  chronic  lunatic-^. 

Epilepsy  seems  to  have  a  very  destructive  influence  en  the  mmd, 
and  here  it  will  be  well  to  study  some  points  in  relationship  to  the 
mental  weakness  following  epilepsy. 

Is  the  weakness  the  result  of  the  exliaustion  produced  by  the 
severity  of  the  epileptic  discharge,  or  is  the  destruction  due  to 
mental  instability  (niability  to  construct  and  repair),  resulting 
from  the  disturbance  due  to  fits ;  or  do  these  epileptic  attacks  set 
up  a  process  which  does  not  end  with  the  fit  ? 

There  is  one  other  consideration  which  I  think  deserves  more 
careful  study.  It  is  often  said  we  have  too  many  cases  described 
as  epileptic,  as  though  there  were  only  one  set  of  mental  relations 
to  one  set  of  epileptic  ones, 

I  believe  that  study  wall  show,  that  among  tQe  hundreds  ot 
epileptic  lunatics  there  are  many  sub-groups  quite  worthy  of  names. 
There  are  certain  cases  in  which  the  convulsions  are  associated 
with  certain  sets  of  mental  perversions,  and  there  are  certain  other 
cases  in  which  the  fits  take  other  relationships  to  the  mental 
disorder.     This  field  is  a  large  one,  and  one  at  present  but  badly 

tilled.  .        ,  . 

I  am  constantly  talking  of  "functional"  disturbance;  and 
though  I  know  this  is  rather  heterodox,  when  we  are  supposed 
to  fiSd  a  physical  basis  for  everything  which  occurs,  yet  I  for 
one  am  forced  to  see  cases  in  which  I  cannot  help  blaming  the 
function  before  I  d.^  the  organ.  And  in  studying  epilepsy  I  wish 
to  t-ay  that  I  believe  there  may  be  functional  equivalents  to 
general  paralysis  of  the  insane,  and  just  as  we  have  decay  of  power 
associated  Nvith  l-.ss  of  control,  just  as  we  so  commonly  have  fits 
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■fcowarcls  the  end  of  general  paralysis,  so  I  lielieve  among  the 
chronic  epileptics  of  the  asylums  will  be  found  patients  who  are 
perverted  functionally,  and  with  recurrent  discharges  of  an  epi- 
leptic nature.  This  part  of  my  paper  is  highly  theoretical,  and 
is  very  open  to  debate.  I  merel}^  suggest  the  possibility,  and  I 
shall  be  glad  to  hear  more  from  others. 

There  is  no  doubt  that  insanity  of  the  weak-minded  iype  follows 
the  more  frequent  rather  than  the  severe  fits.  I  should  like  to  hear 
whether  it  is  true  of  epilepsy  as  of  insanity,  that  those  who  are 
epileptic  by  origin  can  bear  much  more  nervous  disturbance  than 
can  those  who  are  apparently  of  good  stock.  The  more  unstable 
are  more  easily  upset,  but  again  more  easily  reset.  It  is  trne  that, 
in  some  cases  to  be  referred  to  again,  a  single  fit  is  enough  to  upset 
the  mind  and  render  it  weak  for  life,  but  this  is  not  the  rule ;  the 
constant  repetition  of  fits  is  supposed,  by  some,  to  be  like  constant 
spirit-drinking,  a  cause  of  constantly  recurring  hypersemia  wliich 
tends  to  degenerative  changes. 

It  is  self-evident  that  constantly  recurring  disturbance  of 
function  will  lead  to  the  injury  and  destruction  of  the  organ,  and 
I  do  not  b -lieve,  notwithstanding  all  that  has  been  said  about  the 
special  circulation  in  the  brain,  that  disturbance  of  the  motor  areas 
constantly  recurring,  will  leave  the  rest  of  the  brain  unatfected  by 
the  neighbouring  change. 

The  fact  remains  that  there  are  a  very  large  number  of  chronic 
epileptics  who  are  weak-minded.  Also,  I  believe  the  study  of 
these  cases  will  be  as  useful  to  the  j>h3^siologist  and  to  the 
philosopher,  as  is  the  study  of  the  weathering  of  the  rocks  to  the 
geologist. 

There  are  almost  certainly  among  these  weak-minded  epileptics 
at  least  several  groups  in  which  the  epilepsy  is  but  a  small  part  of 
the  disordered  process. 

We  have  to  learn  that  all  fits  are  not  alike,  or  always  associated 
■with  a  special  sort  of  mental  disorder,  and,  what  is  more,  I  shall 
liave  to  point  out  that  fits  may  not  always  be  the  worst  part  of 
the  diseased  action.  The  relation  of  the  fits  to  the  age  of  the 
patient  is  important.  We  all  recognise  that  constantly  recurring 
fits  produce  weakness  in  mind,  and  we  also  see  that  the  younger 
the  age  when  the  fits  appear,  the  worse  is  the  prognosis,  so  that 
fits  in  infancy  often  prevent  all  further  mental  development. 

Disturbed  nervous  conditions  and  epilepsy  are  not  uncommonly 
associated  with  adolescence,  and  here  we  have  to  do  with  a  more 
stable  age  than  childhood,  yet  one  eminently  unfit  for  severe 
shocks,  and  likely  to  suffer  greatly  in  mind  by  fits.  As  manhood 
advances,  the  onset  of  fits  has  a  graver  meaning,  but  then  only  as 
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pniLalily  being  associated,  with  other  and  more  tangible  changes  in 
the  brain  itself.  And  when  age  comes  on,  the  same  thing  holds  of 
age  as  of  childliood,  the  power  of  the  fit  for  evil  seems  very  great  ; 
in  the  one  case,  the  edifice  is  not  yet  bnilt  and  founded  firmly  ;  and, 
in  the  other,  it  is  tottering  to  its  fall. 

So  far,  I  have  inverted  the  usual  order  by  beginning  with  the 
study  of  the  more  chronic  mental  changes  produced  by  epileptic 
fits,  before  examining  the  more  acute  symptoms  which  may  follow 
directly  on  the  fit,  I  have  now  something  to  say  about  the  acute 
mania  which  frequently  follows  an  epileptic  fit. 

The  fit  may  be  severe  or  not ;  the  patient  may  sleep  for  a  longer 
or  shorter  time,  and  may  suddenly  or  gradually  become  excited. 
lie  may  perfnrm  the  most  complex  actions,  and  may  speak  and 
appear  to  hear  what  is  said  to  him,  and  yet  in  most  of  these  cases 
he  will  have  no  recollection  on  his  recovery  of  anything  which  he 
has  done.  As  I  said  before,  the  state  is  a  condition  allied  to  that 
which  is  called  automatic,  and  his  acts  are  in  many  cases  a  direct 
result  of  some  sensory  or  higlier  intellectual  discharge.  If  I  may 
use  the  term,  the  machine  seems  to  be  set  in  motion  by  some 
sensory  or  other  distui-bance,  and  works  along  the  usual  track  as 
if  it  were  a  mere  calculating  machine.  I  know  in  using  the  term 
"  discharge  "  I  shall  lay  myself  open  to  criticism,  <m  the  ground 
that  there  cannot  be  any,  or  at  least  many,  intellectual  centres 
answering  in  any  way  to  motor  centres ;  but  I  can  best  explain 
what  I  mean,  by  referring  to  other  conditions  in  which,  the  higher 
control  being  removed,  there  is  a  similar  discharge,  that  is,  an 
unrestrained  running  away  of  force  along  certain  lines. 

Thus,  on  the  one  hand,  we  meet  with  monkey-like  idiots  who 
are  never  still  for  a  moment ;  they  are  never  saving  or  storing  any 
force  for  future  use ;  the  force  seems  to  be  expended  in  any  leflex 
way  as  soon  as  it  is  made,  and  we  see  a  very  similar  state  of  things 
in  the  earlier  stages  of  dementia  in  some  elderly  persons. 

The  higher  control  removed  in  both  these  cases  is  seen  in  the 
inirestrained  exhibition  of  energy,  and,  as  a  rule,  it  is  mischievous 
and  destruclive,  and  with  but  little  memory  of  what  had  occurred. 
I  do  not  wi^h  to  push  the  likeness  too  far,  but  I  only  use  the  com- 
parison to  explain  what  I  mean  by  intellectual  discharge. 

Epilepsy  may  bo  followed  at  once  by  fury,  but,  as  a  rule,  there 
is  a  period  of  rest  between  the  fit  and  the  fury. 

The  mental  disorder  may  be  senseless  destructive  violence  with- 
out any  apparent  aim  or  object  in  view,  or  it  may  have  the  aspect 
of  design.  In  this  latter  case  it  may  depend  on  the  delusion  or 
the  sensory  perversion  which  started  with  the  aura,  or  it  may 
result  as  a  kind  of  intellectual  reflex  duo  to  some  sense  imincssion 
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arising  during  tlio  fit  or  ini mediately  after  it.  Tho  actions  may 
point  to  some  fear  of  being  followed  or  persecuted,  and  may  be  per- 
fectly consistent  with  ideas  of  self-defence.  There  is  nothing  in  any 
way  irrational  in  the  acts  themselves  in  many  cases,  though  in 
others  these  acts  are  incoherent,  if  I  may  use  such  a  term,  that  is, 
they  are  "  mixed,"  part  of  one  set  of  actions  beiiig  confused  with 
another  set.  Ho  would  ba  very  rash  who  would  protend  to 
dogmatise  and  qualify  the  nature  of  what  acts  may  or  may  not 
be  done  in  an  unconscious  epileptic  state. 

The  duration  of  the  maniacal  excitement  is  another  point  of 
great  interest  to  me,  for  it  seems  as  if  there  may  be  a  mental  side 
to  the  status  epilepticus,  jiist  as  there  is  a  motor  one.  In  post- 
epileptic mental  disorder  it  seems  as  if  a  process  were  often  started 
which  is  very  hard  to  reverse  or  stop. 

The  starting  of  epileptic  mania  by  a  sudden  muscular  dis- 
turbance recalls  to  my  mind  those  cases  of  insanity  in  which 
some  acute  cause — such  as  delirium  due  to  fever,  alcohol,  bella- 
donna, or  even  to  chloroform — has  sufficed  to  start  a  maniacal 
process,  which  has  continued  for  weeks  or  months.  One  other  point 
of  interest  is  that  there  is  a  likeness  between  the  two  diseases,  epi- 
lepsy and  insanity,  froiu  the  treatment,  bromide  of  potash  having  as 
high  a  reputation  for  relieving  the  one  as  tho  other.  I  do  not  for 
a  moment  wish  to  disparage  the  use  of  bromide  in  both  disorders, 
but  it  would  bo  unreasonable  to  suppose  that  a  disorder,  which  I 
believe  to  be  but  part  of  many  morbid  processes,  and  arising  in 
many  varying  conditions,  is  to  be  treated  always  by  one  remedy 
because  one  of  the  chief  symptoms  happens  to  be  fits. 

I  hear  from  some  asylum  superintendents  that  they  do  not  give 
bromide  at  all  now,  as  they  find  that  the  patients  do  not  seem  to  do 
so  well  when  these  fits  are  entirely  suppressed ;  and  I  should,  from 
my  point  of  view,  say  that  that  asylum  is  not  the  best  where  the 
patients  are  the  most  quiet,  if  the  quiet  be  the  result  of  drugs. 
That  I  have  ground  for  believing  that  harm  may  follow  bromide, 
I  will  show  by  giving  one  example  from  many. 

A  girl  of  weak  intellect  from  childhood  developed  fits,  occurring 
at  long  intervals,  mostly  at  night;  these  never  attracting  much 
notice  till  she  approached  maturity,  then  they  were  vigorously 
treated,  and  the  child  became  much  worse  in  mind,  so  that  she  was 
now  almost  always  restless,  excitable,  destructive,  and  dirty.  The 
mother's  own  words  were,  "Doctor,  there  are  woise  things  than 
fits."  She  then  told  me  that  when  the  child  had  the  fits  she  was 
always  brighter  and  more  companionable  for  weeks  after,  and 
only  uniuly  just  before  their  onset.  This  case  is  not  singular.  I 
could  record  several  others,  but  one  suffices  for  my  object. 
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Another  relation  calls  for  attention. 

Either  epilepsy  or  insanity  may  be  replaced  hy  other  neuroses. 
I  know  that  epilepsy  may  be  replaced  by  migraine  or  asthmatic 
attacks,  and  I  have  seen  several  good  examples  myself  in  wliich 
insanity  has  been  replaced  by  similar  disorders. 

I  have  incidentally  said  that  there  are  worse  things  than 
epilepsy,  and  I  should  not  feel  that  I  had  completed  my  paper 
without  referring  to  cases  in  which  epilepsy  seemed  really  to  have 
had  a  chief  part  in  restoring  the  mental  balance.  First  of  all,  my 
attention  was  colled  by  several  cases  of  rather  chronic  insanity,  in 
which  severe  fits  were  followed  by  recovery.  In  one,  a  case  of  pro- 
found melancholia,  a  series  of  very  severe  fits  in  which  there  was 
siib-conjunctival  haemorrhage  and  numerous  bloody  puncta  under 
the  skin,  was  followed  by  steady  improvement  and  ultimate 
recovery. 

In  a  second,  the  stupor  following  an  acute  attack  of  insanity 
seemed  likely  to  pass  into  permanent  dementia,  when  fits  occurred, 
the  patient  remaining  in  a  status  epilepticus  for  many  hours.  From 
that  time  she  steadily  improved,  and  was  discharged  well.  In  the 
next  place,  I  have  met  with  several  cases  of  general  paralysis  of  the 
insane  in  which  mental  clearing  up  followed  fits.  This  is  the 
exception ;  but  these  cases  were  clear,  and  without  any  other  re- 
cognisable cause  for  improvement.  I  might  here  say  that  this 
point  is  also  made  more  interesting  from  the  fact  that,  in  some  cases 
of  general  paralysis  of  the  insane,  a  bodily  illness  has  once  or  twice 
been  followed  by  recession  of  the  acute  mental  symptoms. 

The  most  striking  instance  I  have  to  give  of  mental  improvement 
after  fits  is  the  following.  A  child  of  a  very  eccentric  fiither  and 
with  neurotic  sisters,  was  so  weak  in  mind,  that  his  education 
was  all  but  given  up.  He  was  never  expected  to  be  more  than  an 
imbecile,  and  about  fourteen  was  utterly  uneducated.  Then  for  the 
first  time  he  had  fits  of  an  epileptic  nature ;  and  from  that  time 
he  develcjjed,  first  slowly,  and  then  more  rapidly  in  mental  and 
bodily  power,  till  at  eighteen  he  had  attained  a  good  education 
and  lost  his  fits.  He  gained  an  open  scholarship,  and  is  now  a 
promising  student  at  one  of  the  Universities. 

It  is  well  to  remember  when  speaking  of  fits,  that  though  there 
is  a  common  occurrence  of  fits  in  general  paralysis,  yet  the  two— epi- 
lepsy and  general  paralysis — are  very  widely  separated  ;  and  it  is 
strange  that,  among  the  many  epileptics  in  a  county  asylum,  very 
few  indeed,  if  any,  die  of  general  paralysis  of  the  insane.  I  feel  I 
have  taken  too  much  sjiace,  as  it  is,  with  my  rather  wide  wanderings, 
but  I  cannot  conclude  without  putting  down  a  few  jottings  by  the 
way.     I  think  if  it  be  a  fact  that  hallucinations  of  smell  are  more 
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common  than  other  hallucinations  in  epilepsy,  some  explanation  is 
needed.  Hallucinations  of  smell  occur  in  the  insane  frequently 
with  sexual  disorder,  but  I  see  no  such  relation  between  epilepsy 
and  sexual  perversion. 

I  think  we  should  study  the  rate  and  direction  in  which  destruction 
of  mind  due  to  epilepsy  takes.  I  believe  memory  is  very  early 
and  very  gravely  affected,  but  that  loss  of  control  is  the  chief  effect 
in  the  furious  cases ;  so  that  here  we  have  two  groups,  one  of  those 
tending  to  dementia,  the  other  those  to  mania  as  results  of  mental 
losses  in  different  directions.  Though  impulsive  violence  is 
frequently  a  characteristic  of  epilepsy,  it  is  not  safe  to  say  of  every 
impulsive  act  done  by  a  lunatic  or  by  an  unstable  person,  that  it  is 
epileptic,  unless  there  be  a  history  of  fits  or  of  a  strongly  neurotic 
family  history. 

Again ;  though,  one  chief  characteristic  of  epilepsy  is  the  exact 
repetition  of  the  symptoms,  it  does  not  follow  that  exact  repetition 
of  symptoms  connotes  epilepsy  ;  as  most  of  us  in  asylums  have  met 
with  cases  in  which  the  same  ideas,  following  in  the  same  order, 
give  rise  to  the  same  delusions  and  the  same  insane  acts  in  attack 
after  attack  of  insanity. 

Before  winding  up,   I   have   a   few   words   to   say  on  general 

relationships  of  epilepsy  and  insanity.     Writers  have  long  spoken 

of  an  insane  aspect,  and  others  of  an  epileptic  facies.     There  is 

some  truth  in  both,  but  not  very  much,  as  epilepsy  may  last  for 

years  without  leaving  any  special  impress  on  the  features.     It  has 

been    said   that   the    chronic    epileptics    assume    peculiar   mental 

aspects,  and  tliat  tliere  are  two  well-marked  groups  of  these ;  the 

'  first  containing  the  more  dangerous  class — those  who  are  suspicious 

and  irascible — the  other,  those  who  are  mild,  sheepish.     These  are? 

to  my  thinking,  the  results  of  the  partial  weakness  of  mind  ;  the 

one  being  a  state  of  nervous  irritability,  easily  roused,  while  the 

other  is  weakness  and  unimpressionability.     Epilepsy  has  for  ages 

been  credited  with  alliance  with  greatness,  and  we  all  know  of  the 

great  men  who  have  been  reputed  as  epileptics.     I  would  first  of 

all  say,  that  there  is  little  evidence  that  any  of  these  were  really 

chronic    epileptics,  the  truth  being  that   fits   of  some  sort  were 

present  at  some  period  of  their  lives,  and  these  were  all  called  by 

one  name.     It  is  interesting   to  find  that  here,  again,  we  find  the 

alliance  between   epilepsy  and  insanity  ;   just  as  some   genius  is 

near  insanit}'-,  so  some  fits  are  met  with  also  in  some  intellectually 

great  men. 

I  fear  my  task  now  done  is  but  feebly  performed ;  but  if  it  lead 
to  the  study  and  development  of  these  relations  and  others,  I  feel 
sure  light  will  arise,  the  biightness  of  which  we  cannot  guess. 


ON  PSEUDO-TABES  FROM  ARSENICAL  POISONING, 
WITH  A  CONSIDERATION  OF  THE  PATHOLOGY 
OF  ARSENICAL  PARALYSIS.^ 

BY  CHARLES  L.  DANA,  A.M.,  M.D.  NEW  YORK. 

TiiE  two  cases  wliich  I  here  present,  illustrate  the  fact  that 
arsenic  may  cause  very  ty])ical  "  pseudo-tabes." ^  The  cases 
also,  when  studied  in  connection  with  recent  observations 
regarding  alcoholic,  diphtheritic,  and  plumbic  ataxia,  make  it 
almost  certain  that  arsenical  paralyses  are  mostly  of  peripheral 
origin. 

Case  I. 

A.  C,  age  48;  single,  American. 

His  mother  had  a  chronic  gastralgia  of  many  years'  duration. 
When  20  years  old  he  began  to  sufler  from  the  same  complaint, 
and  as  a  result  became  a  morphine-taker. 

Having  reached  the  point  where  the  amount  of  morphine  neces!^ary 
to  control  his  pain  made  him  utterly  unfit  for  work,  he  came  to 
my  ward  in  Bellevue  Hosj)ital.  At  this  time,  Dec.  21st,  1885,  a 
physical  examination  showed  no  organic  disease. 

Knee-jerk  slightly  exaggerated,  other  reflexes  normal ;  urine 
normal. 

On  Jan.  1st  he  was  placed  on  small  doses  of  Fowler's  Solution 
for  the  relief  of  his  gastralgia,  which  returned  whenever  the 
morphine  was  withdrawn.  The  dose  was  gradually  increased  until 
during  the  whole  of  April  he  took  ozss.  t.  i.  d.  In  the  latter  part 
of  this  month  the  patient  develoj)ed  symptoms  of  motor  and  sensory 
irritation  and  paralysis  involving  all  the  extremities. 

There  was  first  a  burning  feeling  in  the  fingers,  toes,  andsules  of 

'  Read  at  the  Annual  Meeting  of  The  Ameiican  Neurological  Associatiou, 
July  21st,  1886. 

^  The  term  "  pseudo-tabes,"  has  been  criticised,  and  with  some  justice ;  but 
it  has  acquired  a  wide  use  and  a  pretty  delinite  signiticauce  in  neurology,  and  so  1 
have  employed  it. 
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the  feet  and  an  itching  of  the  eyes  ;  then  a  gradual  weakness  in  the 
limbs  developed,  with  iincertuinty  in  gait  and  clinusiness  and 
inability  to  use  the  hands.  He  had  to  give  up  writing.  The 
burning  feelings  were  followed  and  supplemented  by  sensations  of 
numbness  and  prickling,  and  occasional  sharp  pains  in  the  legs. 
No  vesical  or  rectal  trouble  was  observed.  Examination  at  this 
time  showed  the  patient  to  have  an  uncertain  irregular  ^ait.  The 
ordinary  tests  revealed  both  static  and  locomotor  ataxia  with 
diminution  of  muscular  sense.  He  could  not  stand'or  walk  with 
his  eyes  closed,  or  touch  the  tip  of  the  nose  with  the  fore-finger, 
&c.  &c.  The  patellar  tendon-reflex  was  abolished  in  the  right  leg ; 
almost  so  in  the  left. 

A  patch  of  ana3sthesia  existed  on  the  dorsum  of  the  right  foot 
between  the  first  and  second  toes  in  the  distribution  of  the  jjeroneus 
profundus.  The  patient  felt  as  though  walking  on  wool.  There 
was  muscular  tenderness  in  legs,  especially  over  motor  points. 
Optic  neuritis  was  observed  on  ophthalmoscopic  examination, 
kindly  made  by  my  friend  Dr.  Leszyn.sky.  The  pupillary  reflexes 
were  normal.  There  were  some  tremors  and  muscular  twitchings. 
There  was  great  motor  weakness  in  all  four  extremities.  Dyna- 
mometer :  right  hand  22 ;  left  hand  30.  The  electrical  reactions 
could  not  be  taken  until  the  patient  was  very  much  improved. 
They  were  then  found  to  be,  for  the  arm  muscles,  about  normal. 

For  the  lower  limbs  : — 

Faradic  current :  Electrical  sensibility  greatly  diminished. 

Electrical  contractility,  very  much  diminished. 

Galvanic  current :  Electrical  sensibility  greatly  diminished. 

Electrical  contractility  normal. 

Urine  normal. 

After  discontinuing  the  arsenic  the  patient  slowly  improved, 
but  it  was  five  months  before  all  parasthesiee  were  gone. 

Case  II. 

The  next  case  was  a  more  striking  one.  The  patient,  Jos.  B., 
29,  single,  German,  varnisher,  was  kindly  sent  to  my  clinic  at 
the  N.Y.  Post  Graduate  School  by  Dr.  Wm.  M.  Leszynsky,  whence 
he  was  transferred  to  the  liospital. 

The  patient's  parents  were  both  phthisical.  Patient  himself 
had  had  erysipelas  nine  years  ago,  tertian  ague  four  years  ago, 
gonorrhoea  two  years  ago.  Never  had  syphilis,  was  a  moderate 
drinker;  not  a  smoker.  Had  been  in  vigorous  health  up  to 
the  evening  of  March  Jst,  1886,  when  he  got  drunk  and  took  a 
handful   of  Paris   green.      He  vomited    all    night,  and    early  in 
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the  morning  ho  was  taken  to  a  hospital,  wliere  his  stomach  was 
washed  ont. 

For  five  days  he  was  prostrated  and  too  weak  to  sit  np,  but  he 
was  not  paralysed.  About  the  sixth  day  he  began  to  feel  the 
sensory  troubles,  viz.  frightful  burning  pains  in  his  extremities, 
formication,  and  occasionally  cramps  in  the  legs.  Despite  this  ho 
got  up  on  the  sixth  day,  being  then  weak,  but  having  no  paralysis. 
About  tliis  time  he  began  to  develop  an  ataxia,  which  he  noticed 
first  when  he  was  washing  himself.  He  even  found  that  he 
tottered  and  was  uncertain  of  himself  when  his  eyes  were  closed. 
The  epidermis  at  this  time  began  to  peel  from  his  feet  and  hands. 
Ho  had  no  bladder  trouble. 

On  the  14th  day  he  left  the  hospital.  His  strength  was  in- 
creased, but  the  parasthesiai  and  ataxia  were  unchanged  or  worse. 

He  was  first  seen  by  mo  on  April  1st,  a  month  after  his 
poisoning. 

Examination  then  revealed  the  following  :  General  physiognomy  : 
a  strongly-built  muscular  man.  His  gait  is  slow  and  careful. 
He  has  to  watch  the  floor,  and  he  brings  his  feet  down  hard,  the 
heels  striking  first.     His  gait  is  characteristic  of  locomotor  ataxia. 

Mental  sphere  :  his  mind  is  clear,  though  he  is  nei-vous  and 
worried  about  himself,  and  he  sleeps  poorly. 

Motor  sphere :  no  absolute  paralysis,  but  much  muscular  weak- 
ness, and  he  cannot  walk  up  or  downstairs,  or  raise  himself  on  a 
chair.  The  paresis  is  most  marked  in  the  extensor  cruris  of 
both  extremities. 

There  are  no  tremors  or  spasmodic  movements. 

Dynamometer  :  right  hand  22  ;  left  hand  22. 

There  is  great  tenderness  over  the  course  of  the  sciatic  nerves 
and  over  the  branches  of  the  brachial  plexus  in  the  arm  and 
fore-arm. 

Sensory  sphere :  there  is  cutaneous  hyperalgesia  of  all  four 
extremities. 

Tactile  sense,  normal;  temperature  sense,  normal.  Muscular 
sense  :  the  patient  shows  an  almost  complete  loss  of  miiscular 
sense  with  consequent  ataxia  in  arms  and  legs.  He  cannot  tell 
the  position  of  his  limbs,  or  distinguish  between  weights  difierino- 
1  to  40. 

Reflexes :  the  patellar  tendon-reactions  are  abolished.  There 
is  no  ankle  clonus.  Plantar  and  cremasteric  and  other  skin 
reflexes  are  present  and  normal. 

Eye :  pupillary  reflexes  all  are  normal.  Ophthalmoscopic 
examination  by  Dr.  Leszynsky  showed  the  fundus  to  be  normal ; 
but  patient  complained  of  impaired  vision. 
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Mechanical  irritations  (blows)  over  motor-points  procUxco  no 
contractions,  but  striking  the  body  of  muscles  (t.  anticus)  produces 
"  muscle  waves."     On  the  chest  myoid  tumors  can  be  raised. 

Trojjhic : —  The  epidermis  has  peeled  from  the  feet  and  hands, 
once,  comj)letely,  and  a  second  time  partially. 

There  is  some  atrophy  of  the  arms  and  legs. 

There  arc  no  secretory  disturbances.     The  bowels  are  regular. 

Urine: — At  first  on  admission,  sp.  g.  1010  acid;  clear;  no 
albumen. 

One  month  later  (two  months  after  poisoning),  sp.  gr.  1012 
acid  ;  straw  colour  ;  trace  of  albumin  (from  a  gleet  ?). 

Electrical  reactions : — 

Muscles  of  Legs. 

Far.  current. — No  contraction. 

E.  seusiljility  lessened. 
(Jalv.  current. — ACC  almost  =  KCG. 
AGO  <  KOC. 
Contractions  sluggish. 
E.  sensibility  lessened. 

Thus  there  was  shown  to  be  a  partial  KD. 
Muscles  of  upper  extremities,  normal. 

The  patient  improved,  but  very  slowly,  the  burning  sensations 
giving  him  most  trouble. 

He  became  slightly  hysterical  in  his  anxiety  over  himself. 

Cases  of  the  character  that  I  have  described  are  not  unknown 
in  literature.  Possibly  they  are  not  so  very  rare.  The  brief 
descriptions  of  older  writers  often  indicate  that  the  paralysis 
approached  this  pseudo-tabetic  form. 

Yeesche  (loe.  cit.)  reports  a  case  of  acute  arsenical  poisoning, 
followed  a  week  later  by  cramps  and  neuralgic  pains  in  the 
extremities,  paralysis  of  muscular  sense,  tactile  and  pathic 
hyperaesthesia. 

Scolusoboff  (Zoc.  cit.)  notes  a  case  in  which  there  was  general 
atrophy,  some  paresis,  muscular  pains  and  tenderness,  loss  of 
muscular  sense  and  hyperalgesia. 

Dupuy  (loe.  cit.)  reports  briefly  the  case  of  a  patient  who, 
after  taking  arsenical  baths,  suffered  from  parasthesia  and 
diminished  sensation  in  the  extremities,  "  with  uncertain 
gait." 

Levin  (loe.  cit.)  reports  the  case  of  a  man,  aged  17,  who  was 
using  an  arsenical  salve.     He   suffered  from  a  condition   of 
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nervous  prostration,  followed  in  4  or  5  weeks  by  complete 
ataxia  of  all  extremities,  and  a  gait  which  resembled  a  high 
degree  of  chorea. 

Seeligmiiller  (loc.  cit.)  reports  the  case  of  a  young  man  who 
was  poisoned  by  arsenical  wall-paper.  His  symptoms  re- 
sembled so  closely  those  of  locomotor  ataxia,  that  he  was 
declared  at  first  to  have  that  disease.  Later  the  true  nature 
of  the  trouble  was  made  out.  It  was  distinguished  from 
true  posterior  spinal  sclerosis,  by  the  presence  of  tendon - 
reflexes,  burning  pains  in  extremities,  weakness  of  extremities, 
absence  of  girdle  symj^toms  or  vesical  trouble. 

As  to  the  pathology  of  arsenical  poisoning,  authorities  differ. 
In  the  papers  of  Da  Costa,  Mills,  and  Seguin,  published  four 
and  five  years  ago,  the  view  was  held  that  the  anatomical 
change  was  a  diffuse  myelitis. 

Da  Costa  thought  it  more  of  an  anterior  poliomyelitis. 
Others  have  seen  in  it  a  resemblance  to  the  subacute  spinal 
paralysis  of  Duchenne.  German  authorities  (Striimpell, 
Leyden)  have  rather  inclined  to  the  view  that  the  disease  is  a 
neuritis. 

No  autopsies  have  yet  been  recorded.  The  only  reference 
to  such  is  that  of  Wibmer  [loc.  cit.),  who  says  that  the  lower  part 
of  the  cord  is  always  affected,  as  is  shown  by  the  frequent 
congestion  of  the  cauda  equina. 

Apart  from  the  clinical  history,  the  most  conclusive  evidence 
of  a  myelitic  origin  was  thought  by  Seguin  to  be  the  experi- 
ments of  Popow,  published  in  1881,  upon  rabbits. 

Kreyssig,  a  year  ago,  however,  working  under  Schultze  of 
Heidelberg,  found  in  the  spinal  cords  of  healthy  rabbits  all 
the  changes  which  Popow  described  as  being  present  after 
arsenical  poisoning.  On  the  other  hand,  in  six  rabbits 
poisoned  with  arsenic,  he  found  no  pathological  changes  in 
the  cord. 

Pistorius  states  that  the  nervous  system  of  rabbits  and 
guinea-pigs  is  very  sensitive  to  arsenic,  while  that  of  cats  and 
dogs  is  less  so.  It  is  very  evident,  therefore,  that  no  pertinent 
conclusions  could  be  drawn  from  experiments  with  rabbits, 
even  if  there  were  any  such  data  to  start  with,  as  Popow 
believed  that  he  had.     Jaeschke  gave  a  dog  arsenic  in  large 
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doses  for  ten  days,  then  gave  a  fatal  dose.  Paralytic  symptoms, 
though  not  well  marked,  developed.  On  post-mortem  he 
found  a  few  small  apoplexies  in  the  spinal  meninges,  but 
nothing  to  indicate  a  beginning  myelitis. 

At  present,  therefore,  we  must  rely  upon  the  clinical  history 
of  the  cases  to  determine  the  pathology.  But  the  evidence,  it 
seems  to  me,  here  is  so  strong  as  to  amount  almost  to  a 
demonstration.  One  cannot  read  over  the  histories  of  cases  of 
arsenical  paralysis  without  observing  how  closely  they  tally 
with  those  of  multiple  neuritis,  as  described  in  systematic 
textbooks,  like  that  of  Striimpell. 

Jaeschke  {loc.  cit.)  who,  in  1882,  reported  two  cases  of  arsenical 
paralysis,  argued  that  the  symptoms  were  due  to  neuritis, 
because — 

1st.  Of  the  localization  of  the  sensory  or  motor  disturbance 
in  the  limits  of  certain  nerves.  In  one  of  his  cases  there 
was  a  well-marked  anaesthesia,  limited  to  the  regions  of  the 
median  nerve. 

2nd.  The  marked  sensory  disturbances,  especially  the 
peculiar  burning  pains,  ataxia,  and  tenderness  along  the 
nerves. 

3rd,  Absence  of  the  characteristic  symptoms  in  profound 
spinal  paraplegia,  viz.  of  vesical  weakness. 

4th.  Absence  of  the  rapid  and  high  grade  atrophy  which 
follows  anterior  poliomyelitis. 

5th.  The  comparatively  rapid  and  complete  cure,  despite  a 
high  grade  of  paralysis. 

6th.  The  presence  of  herpes  zoster. 

7th.  The  electrical  reactions,  which  are  those  of  a  mild  form 
of  peripheral  paralysis. 

8th.  The  marked  tenderness  of  the  paralysed  muscles. 

A.  To  these  arguments  I  would  add  that  of  the  presence  of 
optic  neuritis,  as  in  Da  Costa's  case  and  one  of  my  own. 

B.  The  occasional  arsenical  monoplegias,  much  as  that 
described  by  MacKenzie  of  one  of  the  vocal  cords. 

C.  The  fact  that  arsenic  may  produce  a  perfect  type  of 
pseudotabes,  like  that  from  alcohol  or  diphtheria,  and  the  fact 
that  in  these  latter  cases  the  trouble  has  been  shown  to  be  a 
neuritis. 
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I  beg  to  enlarge  upon  this  latter  point. 

It  is  very  well  known  that  there  are  post-diphtheritic  paraly- 
ses of  various  types,  and  that  among  these  is  a  form  of  ataxia 
or  pseudo-tabes  due  to  the  diphtheritic  infection.  It  was 
noticed  first  by  Orillard,  in  1836,  and  differentiated  by 
Eisemann,  and  Jaccoud  later.  Many  illustrations  of  it  have 
been  reported,  and  Buzzard,  in  his  work,  acknowledges  that  it 
may  even  be  mistaken  for  true  tabes.  The  only  post-mortem 
made  in  a  case  of  this  kind  was  that  of  E.  Mendel.^  He  found 
a  well-marked  neuritis,  with  slight  central  changes,  indicating, 
perhaps,  a  beginning  myelitis.  The  post-mortems  made  in 
other  and  ordinary  forms  of  diphtheritic  paralysis  have  shown, 
with  very  few  excepti(ms,  well-marked  neuritis,  with  slighter 
central  changes.  Dejerine's  cases  are  the  most  important  in 
contradiction,  and  he  found  degenerative  neuritis  as  well  as 
myelitis.^  On  the  other  hand,  Charcot,  Vulpian,  Lorain,  and 
Lepine,  Liouville,  Leyden,  P.  Marie,  Buhl,  P.  Meyer,  and  E. 
Gaucher,  have  all  found  decided  evidence  of  neuritis.^  So  that 
it  may  be  said  with  much  confidence  that  the  diphtheritic 
pseudo-ataxia  is  of  peripheral  origin. 

Again,  there  is  known  to  be  an  alcoholic  paralysis  proper 
and  an  alcoholic  pseudo-tabes.  The  latter  disorder  closely 
resembles  the  pseudo-tabes  I  have  described.  It  is  very  well 
settled  that  both  these  forms  of  alcoholic  paralysis  are  due  to 
a  neuritis.  The  evidence  is  fully  gone  over  in  the  articles  by 
Dreschfeld  *  and  by  Schultz.^  It  is  very  probable,  also,  that 
in  the  rare  cases  in  which  lead  causes  pseudo-tabes  the  dis- 
turbance is  a  peripheral  one. 

That  a  pseudo-tabes  may  be  caused  by  neuritis  is  shown 
again  in  a  case  reported  by  Dejerine.'' 

Several  have  described  arsenical  paralysis  as  resembling  the 
subacute  spinal  paralysis  of  Duclienne.  But  Leyden  cites  two 
cases  with  post-mortem,  one  of  Eisenlohr,  and  one  of  his  own, 
to  show  that  this  is  a  multiple  neuritis. 

There  are,  then,  two  forms-— often  not  very  sharply  defined 
— of  arsenical  paralysis,  just  as  there  are  of  the  post-diphtheritic 

1  '  Centralbl.  f.  Nturol.,'  ISSo,  No.  (J.  -  'Arch,  dc  Pliys.,'  p.  107. 

3   Vide  E.  Menders  article,  lor.  cit.  *  'Brain,'  Jan.  ISStJ. 

'  'Neurol.  Oint.ralld.,'No.  21,  1S85.  "  'Brain,'  1884,  p.  55S. 
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and  alcoholic  paralyses,  viz.  (1)  arsenical  paralysis  proper,  (2) 
arsenical  pseudo-tabes.  Clinically  these  various  toxic  paralyses 
have  a  close  resemblance ;  indeed,  arsenical  pseudo-tabes  is  as 
nearly  identical  with  alcoholic  pseudo-tabes  as  well  can  be. 
Now  since  the  latter  is  known  to  be  due  to  a  peripheral  lesion, 
it  is  'a  legitimate  inference  that  the  former  is  so  also.  Until 
post-mortems  are  obtained  we  cannot  get  any  nearer  certainty. 
We  have  at  least  shown,  however,  how  entirely  improbable  is 
the  dictum  that  arsenical  paralyses  are  always  due  to  a  diffuse 
myelitis,  although  in  some  cases  such  lesion  may  exist.  And 
we  have  shown  another  cause  for  peripheral  tabes.  The  esta- 
blishment of  the  fact,  that  arsenic  as  well  as  alcohol,  diphtheria, 
lead,  and  probably  other  poisons  and  infections,  may  cause  a 
disease  closely  resembling  posterior  spinal  sclerosis,  will  do 
much  to  clear  up  the  doubts  that  have  of  late  attached  to  the 
unity  and  autonomy  of  that  disease.  Cases  of  locomotor 
ataxia  reported  cured,  and  cases  of  supposed  posterior  spinal 
congestion  will  have  to  be  reviewed  in  the  light  of  these  facts. 
When  Dejerine  described  as  locomotor  ataxia  a  case  whicli 
now  appears  to  have  been  one  of  alcoholic  peripheral  neuro- 
tabes  ;  when  Buzzard  has  diagnosticated  as  true  spinal  tabes  a 
case  of  post-diphtheritic  ataxia;  and  when  Seeligmuller  mistakes 
for  a  time  a  case  of  wall-paper  poisoning  for  one  of  true  spinal 
tabes,  we  may  easily  suppose  that  errors  have  been  made  by 
many  others,  especially  those  who  have  been  so  fortunate  as  to 
see  patients  with  tabes  cured. 

Conclusions. 

I.  That  a  disease  resembling  locomotor  ataxia  may  be 
caused  by  arsenic,  given  medicinally,  absorbed  from  wall-paper 
or  taken  in  a  single  dose. 

II.  That  arsenical  paralyses  of  this  type,  and  arsenical 
paralyses  of  other  types,  are  not  due,  as  a  rule,  at  least,  to  a 
diffuse  myelitis,  as  has  been  taught,  but  to  a  multiple  neuritis. 

III.  That  arsenical  paralyses,  like  those  from  diphtheria, 
alcohol,  lead,  and  probably  other  infections  and  poisons,  are  of 
two  types. 

(a.)  The  ordinary  mixed  motor  and  sensory  paralysis ;  the 
motor  troubles  and  atrophy  being  more  marked. 
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(h.)  The  pscudu-tabotic  iVtrin  in  which  ihoreis  no  prononnccd 
motor  paralysis,  but  marked  sensory  troubles,  and 
especially  ataxia. 
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Schegel  :  'Journ.  de  Hufeland,'  1827. 
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BuzORiNi :  '  Wiirt.  Med.  Cor.  blatt,'  1835.     Eapid  onset,  transitory. 
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Huss,  M.  :  'Chronisch.  Alcoholiscli.  Krankh.,'  Stralsholm,  1852. 
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Keber  :  '  Vierteljahib.  f.  Gericht.  Med.,'  1863.     Ch.  p.  1.  o. 
Smoler  :  1863,  '  Oester.  Zeitsch.  f.  pract.  Heilk.,'  ix.    Nos.  19,  20. 
Jaccoud  :  'Les  Paraplegics  et  I'Ataxie  du  mouvem.'     Paris,  1884, 

p.  323. 
Bell:  'Lancet,'  1866.     Ch.  p.  q.  onset. 
DoDD  :  '  Lancet,'  1866.     Ch.  p.  q.  onset. 
Zeller  :  '  Wiirtzb.  Corresp.  bl.,'  1866.     Ch.  p.  1.  o. 
Bolander:  'Schmidt's  Jahrb.,'  Bd.  145,  1867. 
Lolliot  :  '  These  de  Paris,'  1868.     Chr.  p.  q.  o. 
Graham  :  '  Glasgow  Med.  Journal,'  Nov.  1868.     Schmidt's  Jahrb. 
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1868. 
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Gaillard  :  'Societe  de  Med.  Legale  de  Fr.,'  t.  3,  1874.     Caused  by 

medicine. 
Scolusoboff:  'Gaz.  Med.,'  1875.     Chr.  p.  1.  on.  pseudo-tabes? 
NicoLAYSEN  ;  '  Schmidt's  Jahrb.,'  1875.     From  wall-pai  er. 
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Brown:  'The  Sanitary  Record,'  Bos' on,  1876.     From  wall-paper. 
Eckstein,  S.  :    '  Ueber  Atrophie   u.   Paralys.    nach  Acut.   Arsenik 

Intox.'     Thesis,  Breslau,  1876. 
Popow  :  "  Ueber  die  Verander.  im  Ei'n  kenmarke,"  &c. — '  St.  Peters- 
burg. Med.  Woch.,'  1881,  No.  36. 
Da  Costa:  '  Phil.  Med.  Times,'  March  1881. 
Seeligmitller  :  "Ueber  Arsenikliihm." — 'Dent.  Med.  Woch.,'  1881, 

No.  14.     1  case  pseudo-tabes. 
Seguin  :  '  Journ.  Nerv.  and  Mental  Dis.,'  Oct.  1882. 
Gerhardt  :  "  Ueber  Arsenik  muskul.  Atrophie,"  &c. — •'  Sitzung.  der 

Phys.  Med.  Gesellsch.  zu  Wiirzb.,'  1882,  p.  28. 
Jaeschke  :  '  Ueber  Lahmung  nach  Arsenikverfg.' — Thes,  Breslau, 

1882. 
Mills  (C.  K.)  :  '  Journ.  Nerv.  and  Ment.  Dis.,'  Jan.  1883. 
Eiselt(T.):  '  Medico-chirurg.  Centralb.,'  Wien,  1883,  xviii.  324. 

Ein  Fall  von  Arsenik  paral. 
Burton  :  '  Lancet,'  June  28,  1884. 
Fkeyssig  :  '  Virchow's  Arch.,'  Bd.  102,  1885.    "Ueber  der  Beschaf- 

fenh.  des  Eiickenm.  bei  Kaninch.  u.  Mund.  nach  Phosphor  u. 

Arsenikvergift." 

The  above  bibliography  includes  over  lOD  references. 

Among  120  cases  collected  by  Gourbieyre,  the  pai*alysis  in  over  one-half  was 
cheiro-podal,  stopping  at  elbow  and  knee.  In  J  there  was  paraplegia.  In  4 
cases  hemiplegia.  In  2  cases  hemiansestbesia.  In  3  cases  of  one  limb.  In  one 
case  of  a  vocal  cord.  Sensory  troubles  are  always  present,  and  precede  the 
motor.  Anajsthesia  may  follow  in  distribution  of  a  nerve.  Burning,  and 
lancinating  pains,  and  great  muscular  tenderness  are  characteristic.  Desqua- 
mation of  the  epidermis  often  occurs.  Herpes  zoster  has  been  noticed.  Atrojihy 
is  often  general,  but  in  chronic  cases  may  affect  special  groups  of  muscles. 
Almost  all  cases  recover. 
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BIBLIOGRAPHY  OF   CHEMICAL   INVESTIGATIONS. 

Chemical  studies,  in  order  to  discover  the  distribution  of  arsenic 
in  the  body  of  persons  or  animals  dying  from  arsenical  jioisoning, 
have  been  made  by — 

Scolosuboff:  '  Bulletin  de  la  Societe  Chira.  de  Paris,'  1875,  p.  24. 
Ludwig:  'Wien  Acad.  Anzeiger,'  1879,  p.  181. 
Johnson  and  Chillinden  :  '  Am.  Chem.  Journal,'  vol.  ii.  p.  332. 
Vaughan  and  Dawson  :  '  Journal  of  American  Medical  Association,' 

1884,  p.  152. 
Enareschi  (J.)  :  'Eivista  di  Chem.  Med.  e  Farm.,'  1883,  p.  17. 

And  several  others  quoted  in  Jaeschke's  '  Thesis.' 

The  original  view  put  forth  by  Scolosuboff,  that  there  is  a  great 
proportional  excess  of  arsenic  in  the  brain  and  cord,  has  been 
abundantly  refuted  by  many  other  observers  (see  above).  It  is 
now  well  determined  that,  in  almost  all  cases,  arsenic  is  absorbed 
by  the  diflerent  organs  in  about  the  order  named  :  the  liver,  spleen, 
intestines  and  kidneys  take  up  the  most ;  the  brain  generally  has 
only  a  trace,  sometimes  none  at  all,  while  the  muscles  take  up  a 
considerable  amount. 
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BY    CHAELES    MEKCIER,  M.B. 

In  one  of  the  latter  numbers  of  the  '  Medical  Times,'  Mr.  Savory 
had  an  important  and  suggestive  note  calling  attention  to  the 
vagueness  of  meaning  which  attaches  to  the  term  coma,  and 
to  the  pathological  and  clinical  diversity  of  the  conditions  to 
which  the  term  is  applied ;  and  he  sought  to  restrict  its  appli- 
cation to  a  particular  class  of  cases.  He  would  have  the  term 
coma  associated  with  those  cases  only  in  which  there  is  a  state 
of  insensibility  from  which  the  patient  cannot  be  completely 
aroused,  together  with  a  tendency  to  death  chiefly  by  asphyxia. 

To  me,  this  limitation  proposed  by  Mr.  Savory  appears  strictly 
scientific  and  thoroughly  practical :  scientific  because  these 
two  conditions — insensibility  and  tendency  to  asphyxia — are 
invariably  associated  with  other  morbid  conditions  in  a  well- 
defined  group,  so  marking  a  state  as  definite  pathologicallv  as 
it  is  clinically ;  and  practical  because  the  state  thus  charac- 
terized may  invariably  be  recognised  by  a  test  that  it  is 
extremely  simple' and  absolutely  pathognomonic,  being  never 
absent  in  coma,  and  never  present  except  in  coma  as  thus 
defined. 

Looking  at  the  matter  from  a  point  of  view  different  from 
that  of  the  surgeon,  I  would  substitute  for  Mr.  Savory's 
expression,  "  insensibility  from  which  the  patient  cannot  be 
completely  aroused,"  the  expression  "evidence  of  defect  of 
consciousness."  The  meaning  of  the  latter  expression  will 
doubtless  be  much  less  obvious  than  that  of  the  former,  but  it 
is  for  the  present  purpose  more  convenient.     When  we  say 

*  The  descriptive  portion  of  this  article  appeared  in  substantially  tlie  same 
form  in  the  'Medical  Times'  for  March  2Sth,  1885.  The  pathological  discussion 
is  new.  Both  portions  are  inspired  by  the  teachinjjs  of  Dr.  Hiiglilings-Jackson, 
who  must  be  credited  with  whatever  of  value  tlie  article  contains. 
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that  a  person  is  insousiblo.  we  nuike  a  statement  which  is 
scieutilically  uiijnstiliabk'.  All  that  wo  are  warrauted  in 
stating  is  that  he  gives  no  evidence  of  consciousness.  To 
insist  on  accuracy  in  this  matter  is  not  mere  pedantry,  for 
those  who  are  familiar  with  cases  of  insanity  know  that  many 
people  have  appeared  to  be,  and  have  been  recorded  as,  "  in- 
sensible," "  imconscious,"  '*  not  knowing  what  is  going  on 
around  them,"  and  so  forth,  when,  as  a  matter  of  fact,  they  are 
fully  alive  to  passing  events,  and  were  able  subsequently  to 
describe  them. 

The  reason  that  the  phrase  "  defect  of  consciousness  "  is 
substituted  for  "  insensibility,"  is  that  the  latter  implies 
absolute  unconsciousness ;  it  is  used  convertibly  with  "  loss  of 
consciousness ; "  it  implies  temporary  mental  annihilation. 
But  in  very  many  cases  of  coma,  while  there  is  evidence  that 
much  consciousness  is  lost,  there  is  also  evidence  that  some 
consciousness  remains.  Such  terms  as  "  insensibility "  and 
"  loss  of  consciousness  '  imply  and  suggest  that  there  is  an 
abrupt  separation  between  full  mental  eificiency  and  total 
mental  nothingness,  and  that  a  person  must  be  in  either  the 
one  state  or  the  other.  But  this  is  not  the  fact,  and  the  phrase 
''  defect  of  consciousness  "  seems  better  adapted  to  convey  the 
notion,  that  between  the  full  daylight  of  vivid  mental  activity 
and  the  utter  darkness  of  unconsciousness  there  is  a  long 
twilight,  in  which  consciousness  is  not  wholly  lost,  but  is 
defective  in  various  degrees.  Just  as  on  the  physiological 
side  there  is  every  gradation  from  full  mental  alertness  through 
fatigue,  lassitude,  drowsiness,  semi-somnolence,  sleep  with 
vivid  dreams,  sleep  with  faint  dreams,  to  profound  slumber; 
so  on  the  pathological  side  there  is  every  gradation  from  slight 
confusion,  through  dulness  and  many  grades  of  coma,  to  deep 
"  insensibility." 

To  Mr.  Savory's  doctrine  that,  in  that  state  to  which  the 
term  coma  should  be  limited,  this  evidence  of  defect  of  con- 
sciousness is  always  associated  with  a  tendency  to  death  by 
asphyxia,  I  entirely  agree ;  but  again,  looking  at  the  matter 
from  another  point  of  view,  this  tendency  to  death  by  asphyxia 
— this  failure  of  the  respiratory  process — appears  but  a  part  of 
the  b<idilv  condition  with  which  the  defect  in  consciousness  is 
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associated.  Tn  deepest  coma,  when  there  is  "  insensibility  " 
so  profound  that  no  amount  of  stimuhition  evokes  any  answer- 
ing reaction,  there  is  hiboured  respiration,  and  tliere  is  much 
besides.  The  respiratory  defect  is  peculiar.  There  is  a  deep 
inspiration,  followed  by  a  long  noisy  expiration,  and  then  a 
long  pause.  In  other  words,  the  respiratory  centre  does  not 
act  with  its  normal  freedom.  The  small  accujjiulation  of 
carbonic  acid,  which  is  normally  enough  to  excite  its  action,  is 
no  longer  enough.  A  stronger  stimulus  is  required.  The 
effete  ingredients  must  accumulate  for  four  or  five  times  their 
usual  period  before  they  reach  the  degree  of  concentration 
which  can  act  as  a  stimulus  to  the  sluggish  centre.  When  the 
respiratory  act  does  occur  it  is  imperfect.  Only  the  funda- 
mentally necessary  parts  of  it,  the  raising  of  the  ribs,  is  well 
performed.  All  the  accessory  portions  are  imperfect,  and  the 
less  essential  they  are,  the  more  imperfectly  arc  they  per- 
formed. The  diaphragm  does  not  descend  to  an  extent  at  all 
proportionate  to  the  elevation  of  the  ribs.  The  loud  gasp  that 
occurs  even  when  the  mouth  is  open  and  the  tongue  pulled 
forward,  shows  that  the  glottis  does  not  dilate  projierly. 
Flaccidity  of  the  soft  palate  allows  the  loud  snore  ;  imperfect 
action  of  the  lips  permits  the  purring  sound.  It  has  been  said 
that  the  respiratory  defect  is  but  a  part  of  the  bodily  condition. 
The  skin  is  relaxed  ;  it  is  flaccid  and  covered  with  moisture. 
If  we  pass  a  catheter  the  urine  flows  sluggishly ;  the  bladder 
does  not  contract  vigorously.  Throw  a  bright  light  upon  the 
eyes :  the  pujoils  will  contract  little  or  not  at  all.  The  pulse 
is  very  full ;  in  other  words,  the  arteries  are  flaccid — their 
muscular  coat  is  relaxed.  But  there  is  much  more  than  this. 
The  limhs  are  all  paralysed.  It  is  generally  supposed  that  the 
patient  lies  still  because  he  is  unconscious  ;  but,  as  Dr.  Huo-h- 
lings- Jackson,  in  his  Croonian  lectures,  has  shown,  this  is 
nonsense.  It  is  the  commonest  thing  in  the  world  iov  an 
unconscious  person  to  move  his  limbs.  The  fcetus  in  utero 
moves  its  limbs  before  consciousness  has  come  into  existence. 
But  no  one,  conscious  or  unconscious,  can  move  a  paralysed 
limb.  The  comatose  patient  lies  still,  it  is  true  ;  but  examina- 
tion shows  that  the  limbs  are  not  tlie  limbs  of  a  person  who 
lies  still  because  he  does  not  want  t(j  move.     The  muscles  are 
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flaccid.  If  we  raise  a  limb  and  drop  it,  it  tails  like  the  limb 
of  a  corpse.  It  llo[)s  down  in  a  flail-like  manner  that  does  not 
occur  in,  and  cannot  be  imitated  by,  a  limb  that  is  not 
paralysed. 

Similarly,  the  head  rolls  from  side  to  side  under  the 
influence  of  gravity,  without  check  from  any  tone  in  tlie 
muscles  of  the  neck.  To  sum  up  the  bodily  condition  of 
the  comatose  patient :  there  is  paralysis,  more  or  less  complete, 
of  all  the  voluntary  muscular  system ;  there  is  incomplete 
paralysis  of  the  muscular  system  of  the  skin,  of  the  arteries, 
of  the  bladder,  of  the  pupil ;  there  is  incomplete  paralysis  of 
the  respiratory  system ;  and  the  muscles  of  the  heart  appear 
to  be  the  only  ones  that  are  not  weakened  in  some  degree. 

If  we  examine  patients  whose  coma  is  less  profound,  we 
obtain  evidence  of  some  remnant  of  consciousness.  On  violent 
and  repeated  irritation,  the  patient  feebly  moves  a  limb ;  he 
groans ;  under  a  strong  light  his  pupils  sluggishly  contract ; 
his  face  is  less  dusky  ;  his  pulse  is  less  full ;  his  diaphragm 
acts  better.  But  he  still  snores :  he  is  still  incaj^able  of 
strong  movement ;  he  cannot  hold  up  his  head.  In  this  case 
there  is  some  evidence  of  dim  consciousness,  and  there  is 
paralysis  of  less  degree  than  in  the  previous  case. 

Patients  who  exhibit  a  less  degree  of  coma  are  more  easily 
aroused.  Manifestations  of  consciousness  occur  under  smaller 
stimuli,  and  are  of  more  vigorous  character.  Pinch  the  skin 
and  they  swear  ;  repeat  the  pinch  and  they  strike  out ;  throw 
a  light  into  the  eyes  and  the  lids  close.  But  their  movements 
are  feeble  and  are  not  sustained  ;  they  cannot  sit  up ;  they  do 
not  answer  the  simplest  question ;  they  cannot  lift  hand  or 
knee  against  a  feeble  pressure.  There  is  still  evidence  of 
defect  of  consciousness,  and  there  is  still  paralysis. 

There  is  a  stage  of  mental  confusion  and  of  bodily  weakness 
which  is  not  coma — is  not  severe  enough  to  be  called  coma — • 
but  is  a  still  slighter  degree  of  the  same  malady.  In  such 
cases  the  patient  can  talk,  but  he  talks  stupidly.  He  can 
answer  simple  questions,  but  is  easily  confused.  He  can 
stand,  but  he  sways  about.  He  can  walk,  but  he  reels.  Here, 
again,  there  is  evidence  of  defect  of  consciousness,  and  there 
is  musculal'  weakness — there  is  some  degree  of  paralysis. 
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The  four  stages  described  are  connected  by  innumerable 
intermediate  gradations,  rendering  the  whole  series  con- 
tinuous ;  but  to  whatever  degree  the  coma  has  extended,  the 
amount  of  paralysis  present  is  always  proportionate  to  the 
degree  to  which  consciousness  appears  defective.  The  bodily 
defect  and  the  mental  defect  proceed  imri  passu,  and  signify, 
it  cannot  be  doubted,  the  same  lesion.  The  various  stages  of 
coma  may  all  be  necessarily  exhibited  in  the  same  individual, 
and  are  so  exhibited  to  perfection  in  the  coma  due  to  alcohol. 

It  is  to  be  particularly  noted,  and  this  observation  is  due 
to  Dr.  Hughlings- Jackson,  that  the  paralysis  is  first  a  loss  of 
movements,  and  only  at  last  a  loss  of  motion.  That  is  to  say, 
the  finest,  most  delicate,  and  most  elaborate  movements,  and 
those  that  are  most  associated  with  Will,  are  the  first  to  go ; 
while  the  simplest,  broadest,  most  general  movements,  and 
those  least  associated  with  Will,  are  the  last  to  be  retained. 
It  is  under  the  operation  of  this  law  that  the  drunkard  first 
becomes  unable  to  write ;  then  his  articulation  gets  thick ; 
then  he  spills  his  liquor ;  then  he  is  unable  to  walk,  and  at 
length  sinks  under  the  table.  But  this  is  not  all ;  it  is  under 
the  operation  of  precisehj  the  same  lato  that  his  hreathing  begins 
to  fail,  while  his  heart  remains  unaffected,  and  that,  as  has  been 
pointed  out,  the  accessory  parts  of  the  breathing  apparatus 
fail  before  the  fundamental  parts.  The  full  pulse  and  the 
stertor  are  all  of  a  piece  with  the  inability  to  write  and  the 
thick  articulation.  They  are  due  to  an  extension  of  the  same 
process  in  the  same  direction  in  the  same  way ;  and  this  is 
why  it  is  said  that  those  cases  of  insensibility  in  which  the 
tendency  to  death  is  primarily  by  asphyxia  form  a  natural 
pathological  group.  To  say  that  the  tendency  to  death  is 
chiefly  by  asphyxia  is  to  say  that  the  breathing  is  failing 
before  the  heart;  and  this  is  the  natural  termination  of  the 
long  process  of  degradation  which  begins  with  the  highest  and 
most  elaborate  movements  and  spreads  disastrously  and  con- 
tinuously down  to  the  lowest,  simplest,  and  most  fundamental. 
Follow  the  process  to  the  bottom,  and  you  find  that  the  last 
point  of  attack  must  be  the  heart,  and  the  penultimate  point 
the  breathing. 

I  have  said  that  there  is  a  test  for  coma  which  is  absolutely 
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pathognomonic.     This  statement  ninst  be  nnderstood  to  ex- 
clude the  pre-comatose  stages  of  coma,  and  to  apply  to  those 
stages    only    in    which    there    is    what    is    ordinarily    termed 
"  insensibility  " — in  which  the  patient  is  incapable  of  standing, 
or  sitting,  or  answering  questions  ;  although  it  occurs  in  very 
light  coma,  and  sometimes  before  the  conjunctivae  become 
insensitive.    The  test  to  which  I  refer  is  one  to  which  attention 
was  drawn — as  a  symptom — both  by  Dr.  Warner  and  myself, 
in  the  '  British  Medical  Journal,'  about  eight  years  ago.     It  is 
the  movement  of  the  two  eyes  independently  of  one  another. 
About  the  time  that  the  conjunctiva  becomes  insensitive,  the 
eyes  are  noticed  to  have  a  peculiar  unintelligent  "  far  away  " 
expression.     If  examined,  it  is  found  that  this  expression  is 
due  to  the  absence  of  any  convergence  to  their  axes.     They 
are  quite  parallel.     The  next  thing  is,  that  tliey  begin  to 
move  independently.     Usually  one  rolls  out  while  the  other 
remains  still.     Granting  the  absence  of  previous  strabismus, 
actual  divergence  of  the  eyes  is  absolutely  certain  evidence  of 
coma.     There  are  people  who  can  move  one  eye  through  a 
small  definite  arc  while  the  other  remains  fixed,  but  no  one 
can  voluntarily  cause  his  eyes  to  diverge ;  and  in  coma  the 
eyes,  if  watched,  will  ahvays  be  seen  to  diverge.     They  do  not 
always  begin  by  diverging  ;  they  may  converge ;   they  may 
both  move  in  the  same  direction^ — upwards  or  downwards,  to 
ri^ht  or  to  left — but  they  will  not  both  move  at  the  same  rate 
and  to  the  same  extent.     The  deeper  the  coma  becomes,  the 
more  independent  become  the  movements  of  the  eyes.     The 
difference  in  their  direction  is  often  astonishing.     One  may 
be  directed  out  and  up,  and  the  other  out  and  down.     One 
may  be  directed  downwards,  while  the  other  is  hidden  beneath 
the   upper  lid.     If   the   patient  can   be  momentarily  roused 
bv  severe    stimulation,    the    eyes    momentarily   resume  their 
parallelism ;  as  he  subsides  into  coma,  so  they  fall  back  into 
independence.     It  matters  not  what  the  cause  of  the  coma 
may  be — whether  alcohol,  ether,  chloroform,  urtemia,  ha3mor- 
rhage,  a  previous  epileptic  fit,  a  blow  on  the  head,  meningitis, 
cerebral  tumour,  or  what  not — if  there  is  coma  the  eyes  move 
independently  ;  if  the  eyes  move  independently  there  is  coma. 
T  am  unable  to  say  whether  the  same  thing  occurs  in  normal 
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sleej),  but  it  very  likely  does  occur,  sleep  being  physiological 
conui.  From  a  diagnostic  point  of  view,  the  imjiortance  of  this 
symptom  is  evident.  If  only  because  it  instantly  negatives 
the  possibility  of  hysteria,  or  malingering,  it  should  always 
be  looked  for  in  light  coma.  So  easy  is  it  to  recognise,  that 
I  have  long  been  in  the  habit  of  teaching  nurses  and  atten- 
dants to  look  for  it,  and  to  regard  it  as  the  first  sign  of 
danger. 

Such  being  the  clinical  phenomena,  the  question  for  us 
is,  AVhat  is  the  pathological  process  that  these  phenomena 
indicate  ?  What  are  the  changes  inside  the  body  to  which 
these  outward  and  visible  signs  are  due  ? 

Two  characteristics  of  the  phenomena  are  specially  to  be 
noted.  First,  that  there  are  two  sets  of  changes  ;  and  second, 
that  these  two  sets  of  changes  proceed  concurrently.  There  are 
the  bodily  changes,  and  there  are  the  mental  changes.  Difficult 
as  it  usually  is  to  establish  a  parallelism  between  bodily  and 
mental  phenomena,  here  the  parallelism  is  obvious.  Both 
sets  of  changes  are  in  the  same  direction.  Both  are  in  the 
direction  of  enfeeHlement.  Consciousness — so  far  as  we  can  judge 
of  it  by  its  outward  manifestations,  and  by  the  descriptions  of 
those  who  have  gone  through  the  process — marches  steadily 
from  the  light,  through  a  penumbra  of  greater  or  less  breadth, 
into  the  darkness  of  oblivion.  As  with  the  mental  strength, 
so  with  the  bodily  strength.  There  is  a  continuous  loss  of 
muscular  power,  ending  in  complete  powerlessness.  The  slight 
unsteadiness  becomes  a  reel,  the  reel  ends  in  a  fall,  the  struggles 
subside,  and  the  patient  lies  like  a  log,  the  picture  of  utter 
prostration. 

There  is  a  still  further  parallelism,  and  a  very  remarkable 
one.  The  enfeeblement,  both  in  the  one  case  and  in  the  other, 
is  not  a  mere  enfeeblement.  It  proceeds  not  at  random,  but 
in  an  orderly  march,  obliterating  one  faculty  after  another, 
one  function  after  another,  in  regular  sequence.  Ask  a  man 
who  is  just  leaving  a  convivial  dinner  to  settle  with  you  the 
lease  of  his  house,  or  a  deed  of  partnership.  He  will  naturally 
and  certainly  refuse.  If  you  press  him,  he  will  say  it  is  not  a 
proper  time ;  and  if  pressed  further,  will  explain  that  to  take 
him   now   is  unfair,  for  to    such   an    important    and   delicate 
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niiittor  one  must  come  with  a  clear  head.  Tlie  admission  is, 
that  the  mind  now  is  not  as  vigorous  as  it  will  be  to-morrow 
morning.  It  is  slightly  enfeebled.  In  other  words,  by  the 
fatigue  of  the  day — by  taking  a  heavy  dinner,  and  so  drafting 
off  a  portion  of  the  blood-sup})ly  from  his  brain  to  his  stomach, 
by  imbibing  alcohol,  and  so  benumbing  to  a  certain  extent  his 
highest  nervous  centres — he  has  travelled  the  first  stage  on  the 
road  to  coma.  Now  note  carefully  the  character  of  the  en- 
feeblement.  Our  convive  is  still  able  to  enjoy  his  chat  and 
his  joke,  to  pay  his  legal  cab  fare,  and  to  scold  his  wife  ;  but 
he  will  not  trust  himself  to  settle  the  precise  terms  of  his  will. 
What  he  is  unable  to  perform  are  operations  of  a  high  degree  of 
comjyiexitg,  delicacy,  and  ijrecision.  Similarly  on  the  bodily 
side.  He  can  walk  perfectly  straight,  he  can  light  a  cigar 
without  bungling,  and  button  his  overcoat  with  ease ;  but 
when  he  tries  to  play  billiards  he  finds  his  "  hand  is  out."  So 
that  of  bodily  movements,  as  well  as  of  mental  operations, 
he  has  lost  the  most  precise,  the  most  delicate,  the  most 
complex. 

As  the  coma  deepens,  the  parallelism  is  maintained  at 
successively  lower  stages.  When  the  drunkard  has  reached 
that  stage  at  which  his  articulation  is  thick  and  his  words  run 
into  one  another,  he  has  on  his  mental  side  reached  a  stage  of 
confusion  of  mind  such  that  he  no  longer  appreciates  that  the 
stake  he  is  playing  for  is  beyond  his  means.  When  the  invad- 
ing feebleness  reaches  his  locomotor  movements,  and,  overcome 
with  languor,  he  staggers  to  a  couch,  his  mental  insufficiency 
has  so  increased  that  he  mistakes  the  room  for  his  bed-room 
and  drops  his  boots  into  a  cupboard  in  the  belief  that  he  is 
putting  them  outside  his  door.  By  the  time  that  his  bodily 
weakness  has  reached  the  stage  of  prostration,  so  that  he  is 
unable  to  rise,  and  by  his  utmost  effort  can  only  kick  or  strike 
out  aimlessly  and  feebly,  his  mental  capacity  has  reached  a 
corresponding  stage  of  diminution,  he  has  lost  all  knowledge 
of  his  surroundings,  and  is  merely  confusedly  conscious  of 
the  discomfort  of  being  disturbed.  When  the  prostration  is 
complete,  consciousness  is  lost. 

Having  regard  to  the  strict  and  constant  parallelism  between 
the  two  sets  of  changes,  the  inference  is  unavoidable  that  they 
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are  due  to  the  same  lesion.  It  is  infinitely  improbable  that 
two  separate  lesions  should  begin  at  the  same  moment,  fijllow 
precisely  the  same  course,  step  by  step  keep  time  together, 
and  culminate  simultaneously. 

Whatever  the  intimate  nature  of  the  lesion,  the  nature  of 
the  phenomena — their  constant  character  of  enfeeblement — 
indicates  that  the  lesion  must  be  of  an  enervating;_ character : 
it  must  have  on  the  functions  of  the  nervous  centres  a 
weakening,  arresting,  obliterating,  nullifying  influence. 

Seeing  that  at  the  very  outset  the  most  elaborate  mental 
processes  are  affected,  the  starting-point  of  the  lesion  must  be 
in  that  nervous  region  whose  activity  underlies  these  processes. 
Seeing  that  at  the  outset  the  most  elaborate  bodily  movements 
are  affected,  the  starting-point  must  be  in  that  nervous  region 
whose  activity  actuates  these  movements.  Hence  it  appears 
that  the  highest  of  all  nervous  regions,  viz.,  that  which  under- 
lies the  most  elaborate  mental  processes,  represents  at  the 
same  time  the  most  elaborate  bodily  movements.  So  that 
when  the  highest  of  all  nervous  processes  are  arrested,  by 
this  single  pathological  event  is  produced  the  double  set  of 
symptoms — the  enfeeblement  of  consciousness  and  the  en- 
feeblement of  conduct. 

At  the  next  stage  of  the  malady,  the  further  enfeeblement  of 
consciousness  and  the  concomitant  and  parallel  enfeeblement 
of  movement  indicate  an  extension  of  the  original  lesion. 
They  indicate  that,  in  addition  to  the  loss  of  the  highest 
nervous  processes,  there  is  now  a  loss  of  other  and  subordinate 
processes  of  a  less  elaborate  and  more  fundamental  character. 
As  the  lesion  extends,  all  those  nervous  regions  are  at  length 
put  out  of  action  which  subserve,  however  faintly,  the  mani- 
festations of  consciousness ;  and  conscioiisness  is  altogether 
extinguished.  By  the  same  lesion  all  movements  classed  as 
intelligent  are  obliterated.  Should  the  erasing  process  descend 
still  further  in  the  nervous  centres,  it  lays  hold  at  length  upon 
the  last  strongholds  of  vital  activity.  It  stills  the  breathing ; 
it  stops  the  heart.  Thus  the  whole  double  train  of  symptoms 
displayed  in  coma  are  accountable  for  by  the  gradual  extension 
of  a  single  lesion. 

But  the  train  of  symptoms  in  coma  is  not  merely  double. 
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It  is  nuiltiplL',  And  each  train  of  symptoms  runs  a  similar 
parallel  course,  and  exhibits  the  same  series  of  gradations  as 
those  we  have  already  considered.  Herein  lies  an  implication 
of  profound  significance. 

At  the  very  outset  of  the  malady,  at  the  very  first  step  of 
the  long  journey  which  terminates  in  coma  at  the  door  of 
deatli,  not  (jnly  is  there  some  enfeeblement,  however  slight,  of 
mind,  not  only  is  there  some  enfeeblement  of  body,  but  there 
are  other  plienomena  also.  The  face  is  flushed,  showing 
diminished  vascular  tension ;  the  eye  is  bright,  showing 
greater  fulness  and  increased  secretion ;  the  pulse  is  more 
rapid,  showing  altered  cardiac  innervation  ;  the  skin  is  moister ; 
the  renal  secretion  is  augmented ;  the  stroke  at  billiards, 
which  now  fails,  requires  not  only  a  precise  adjustment  of 
ocular  muscles  and  a  precise  movement  of  hand  and  arm,  but 
also  a  firm  attitude  of  legs,  and  a  steady  tension  of  the  muscles 
of  back  and  belly.  At  the  very  outset  of  the  coma  change 
there  is  an  affection  not  only  of  the  mind,  not  only  of  the 
most  elaborate  movements,  but  also  of  every  imrt  of  the  hody. 
The  entire  organism  is  affected.  And  this  affection  is  due 
to  a  lesion  of  the  highest  of  all  nervous  processes.  Thus  we 
arrive  at  this  most  important  conclusion  :  that  the  highest 
nervous  processes,  which  form  the  substrata  of  the  most 
elaborate  mental  operations,  represent  at  the  same  time  not 
only  the  most  elaborate  forms  of  conduct  and  muscular  move- 
ments, but  also  every  imrt  of  the  organism  in  some  degree. 

It  may  be  objected,  that  in  the  case  supposed — that  of 
incipient  coma  due  to  alcohol  poisoning — the  similar  effects 
on  various  functions  may  be  produced  separately  by  the  direct 
action  of  the  alcohol  upon  various  separate  centres, — the  vaso- 
motor centre,  the  cardiac-inhibitory  centre,  the  renal  secretory 
centre,  the  cutaneous  secretory  centre,  and,  for  aught  I  know, 
the  oculo-glistening  centre  and  the  billiard-playing  centre. 
But  this  explanation  will  not  hold  water,  for  it  will  not  account 
for  the  strict  parallelism  of  the  involvement  of  so  many 
separate  functions,  nor  will  it  account  for  the  progressive  and 
parallel  involvement  in  coma  from  such  a  cause  as  cerebral 
tumour. 

Moreover,  we  can  reach  the  same  conclusion  bv  two  other 
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very  (lifTcrout  routes  ;  and  llie  fact  tliat  wo  ran  do  so,  goes  far  to 
place  the  conclusion  beyond  question. 

The  first  route  is  this.  The  highest  nervous  centres  are  the 
anatomical  substrata  of  consciousness  ;  and  consciousness  in 
toto  is  made  uj)  of  object-consciousness  and  subject-conscious- 
ness— of  that  which  is  thought  and  that  which  thinks.  Of 
object-consciousness,  the  physiological  substratum  or  condition 
is  the  reverberation  of  the  nervous  currents  debouching  into 
the  highest  centres  from  the  organs  of  sense,  and  so  from  the 
external  world.  Of  subject-consciousness,  on  the  other  hand, 
the  physiological  substratum  is,  as  Ribot  has  pointed  out,  the 
wash  on  the  shore  of  the  highest  nervous  centres  of  nerve- 
waves  arising  from  the  interior  of  the  body.  And  if  from  the 
body,  then  necessarily  from  the  whole  body,  or  the  subject- 
consciousness  would  be  partial — erroneous,  as  indeed  it  becomes 
when,  by  the  severance  of  a  nerve-trunk,  the  currents  flowing 
from  any  part  of  the  body  are  arrested. 

The  second  route  is  more  direct.  Let  it  be  granted,  that 
the  function  of  the  highest  nervous  centres  is  to  adjust  the 
organism  as  a  whole  to  its  environment ;  then  must  the  whole 
organism  be  represented  in  these  centres,  or  the  adjustment 
will  be  erroneous — will  be  not  that  of  the  whole  organism,  but 
of  a  part  only. 

The  establishment  of  this  principle — that  the  highest 
nervous  centres  represent  in  more  or  less  degree  every  part 
of  the  organism — is  momentous,  and  leads  to  results  of  the 
very  highest  importance. 

To  the  physiologist  it  is  of  value,  since  it  demonstrates  that 
the  various  functions  of  the  encephalon  are  not  segregated  in 
separate  encapsuled  portions  of  the  grey  matter,  and  shows  the 
inadequacy  of  that  view  which  regards  one  localised  portion  of 
the  brain  as  representing  movements  of  the  arm  only,  another 
of  the  leg  only,  and  so  forth.  The  doctrine  of  nerve-centres  is 
rapidly  becoming,  like  so  many  doctrines  before  it,  a  fetishism. 
Some  years  ago  every  obscure  symptom  was  accused  of  being 
"reflex,"  and  reflex  action  was  regarded  as  the  universal 
solution  of  every  clinical  problem.  Reflex  action  was  dis- 
placed by  incoordination — a  term  which  by  its  superior 
vagueness  and  sonorousness  was  still  better  qualified  for  the 
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post  of  Universal  Cause.  But  inooordination  has  been  deposed 
in  its  turn  and  beaten  clean  out  of  the  field  by  the  doctrine  of 
nerve-centres,  which  is  the  most  efficient  fetish  we  have  had 
yet  Is  the  gait  affected  ?  It  is  due  to  disease  of  the  loco- 
motor centres.  Is  there  atrophy  ?  The  trophic  centres  are 
paralysed.  Hypertrophy  ?  The  trophic  centres  are  rampant. 
Glycosuria  ?  The  glycogenic  centre  is  out  of  order.  Ataxy  ? 
The  coordinating  centres  (! !)  have  gone  wrong.  Have  we  a  new 
and  inexplicable  symptom  ?  Quick  !  invent  a  centre — two — 
three — half-a-dozen  centres  ;  destroy  one,  discharge  another, 
and  all  is  clear.  For  every  motor  disorder  a  separate  centre  is 
at  fault ;  and  when  we  study  aphasia,  we  must  first  go  back  to 
Euclid  and  refresh  our  remembrance  of  geometry  before  we 
can  hope  to  unravel  the  complicated  diagrams  in  which  the 
relative  positions  of  the  centres  are  demonstrated  with  such 
mathematical  certainty. 

Far  be  it  from  me  to  disparage  the  study  of  the  localisation 
of  functions  in  the  nervous  system.  The  discovery  of  this 
localisation  is  without  doubt  the  most  important  event  of  this 
generation,  and  in  the  history  of  physiology  ranks  second  only 
to  that  of  the  circulation  of  the  blood.  But  while  we  admit, 
while  we  proclaim  the  localisation  of  function,  let  us  remember 
to  say  that  the  localisation  of  representation  is  not  absolute, 
but  partial  only.  In  the  lowest  centres  of  all  the  localisation 
is  no  doubt  extreme.  Such  centres  represent  a  limited  part  of 
the  body  very  strongly ;  they  represent  little  else,  and  that 
little  but  feebly.  But  in  the  highest  regions  each  centre 
represents  a  large  part  of  the  organism  preponderatingly,  a 
still  larger  part  in  less  degree,  and  the  whole  of  the  organism 
in  some  degree.  And  in  the  intermediate  centres  the  repre- 
sentation is  intermediate  in  character,  a  larger  or  smaller  area 
being  preponderatingly  represented,  and  the  halo  of  partial 
representation  being  larger  or  smaller,  while  the  intensity  of 
representation  is  less  or  more,  according  as  the  centre  is  more 
or  less  elevated  in  the  hierarchy  of  the  nervous  system. 

To  the  physician,  and  especially  to  the  alienist,  the 
establishment  of  the  principle  of  the  universal  representative- 
ness of  the  highest  nervous  centres  is  of  profound  importance. 
It  clears  up  some  of  the  obscurest  and  most  recondite  problems. 
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botli  of  nicdicino  und  of  insanity.  There  is  an  old  and  familiar 
observation,  that  insanity  has  many  physical  accompaniments. 
The  skin  is  altered  ;  it  sweats  unduly,  or  is  unduly  dry,  or 
desquamates  more  freely  than  normal.  The  hair  is  altered  ;  it 
is  harsh  and  starinpj.  The  nails  get  ridges  on  them,  or  are 
even  discarded.  The  digestive  function  is  altered  ;  the  whole 
process  of  nutrition  is  disturbed  throughout  the  body.  The 
lunatic  is  a  lunatic,  as  Bucknill  says,  to  the  tips  of  Tiis  fingers, 
and,  as  Darwin  says,  to  the  end  of  every  hair.  And  we  now 
see  why.  We  know  that  when  a  muscle  is  paralysed  it  qiiickly 
atrophies — when  the  skin  is  insensitive  it  readily  sloughs  ;  in 
other  words,  derangement  of  the  function  of  a  nerve-centre 
modifies  not  only  the  function  of  the  part  represented  in  the 
centre,  but  the  nutrition  of  that  part  also.  And  hence 
derangement  of  the  highest  nervous  centres  disorders  not 
only  that  adjustment  of  the  organism  to  its  environment, 
which  it  is  the  special  function  of  these  centres  to  effect,  but 
disorders  also  the  nutrition  of  every  part  represented  in  them 
■ — that  is,  the  nutrition  of  the  entire  organism. 

In  this  doctrine  we  find,  moreover,  the  explanation  of  those 
almost  miraculous  bodily  changes  which  occasionally  follow 
upon  tremendous  storms  of  emotion.  Such  a  change,  for 
instance,  is  the  rapid  blanching  of  the  hair,  completed  it 
may  be  in  a  single  night,  nay,  in  one  recorded  case  within  an 
hour  (vide  "  Data  of  Alienism,"  '  Jour.  Mental  Science,'  Oct. 
1884.)  Such  changes  are  the  pigmentation  of  the  skin  and 
other  phenomena  alluded  to  in  tiie  article  above  mentioned. 
Of  course  the  principle  here  upheld  does  not  show  us  the 
actual  mechanism  or  chemistry  of  the  changes  in  question, 
but  that  is  a  detail.  Granted  that  a  modification  of  nerve- 
currents  modifies  the  nutrition  of  the  parts  into  which  they 
flow  (and  of  this  there  is  no  longer  any  question),  and  the 
general  alteration  of  nutrition  throughout  the  body  consequent 
on  a  commotion  in  the  highest  nervous  centres  becomes,  on 
this  principle,  no  longer  a  cause  for  wonder,  but  a  necessity  of 
natural  causation.  In  the  case  of  insanity,  the  alteration  of 
general  nutrition  is  mild  and  long  enduring,  in  correspondence 
with  the  slight  and  chronic  derangement  of  the  highest 
nervous  centres  which  is  its  cause.     In  the  cases  adduced  in 
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the  article  above-mentioned,  the  change  of  nutrition  is  sudden 
and  astonishing  in  correspondence  with  the  sudden  and  violent 
perturbation  of  nerve  function  on  which  it  depends.  Both 
eases  are  additional  evidence  as  well  as  striking  illustrations 
of  the  princijde  here  advanced. 

But  what,  it  may  be  said,  is  the  relevance  of  this  discussion 
in  an  article  on  coma?  How  does  it  help  to  elucidate  the 
nature  of  coma  to  show  that  the  highest  nervous  centres  in 
which  coma  begins,  represent  the  entire  organism  ?  Why,  in 
tliis  way :  that  assimilates  the  subject  of  this  article  to  other 
and  widely  different  maladies,  and  shows  in  fact  that  coma  is 
a  form  of  insanity. 

Let  mc  not  be  understood  to  mean  that  every  patient  with 
incipient  coma  should  be  forthwith  locked  up  in  a  lunatic 
asylum.  The  botanist  who  declares  that  an  onion  is  a  kind  of 
lily,  is  not  necessarily  understood  to  mean  that  his  bed  of 
onions  should  be  immediately  trausplanted  into  his  flower 
garden.  I  speak  not  of  insanity  in  the  legal  sense.  But  I 
wish  to  emphasise  the  doctrine  that  insanity  is  not  a  thing 
sui  (/enens,  and  separated  by  an  impassable  gulf  from  all  other 
maladies.  If  we  want  to  unravel  a  tangled  skein,  we  do  not 
begin  in  the  middle  ;  we  first  find  an  end.  And  if  we  wish  to 
comprehend  insanity,  we  must  not  begin  with  the  most  striking 
and  most  histrionic  cases,  which  first  arrest  attention,  but 
patiently  work  backwards  to  the  points,  and  they  are  many, 
at  which  the  unique  and  inexplicable  phenomena  of  insanity 
show  their  community  of  origin  and  of  nature  with  those  of 
other  maladies,  of  which  we  have  a  better  comprehension  ;  and 
at  these  points  we  must  begin  our  investigations.  One  such 
point  of  junction  we  have  in  coma,  a  disease  which,  from  the 
preponderance  and  gravity  of  its  bodily  symptoms  is  included 
in  the  domain  of  the  physician,  but  which  is  nevertheless  in 
essence  and  in  ftict  a  form  of  insanity. 

Coma  is  not  merely  a  form  of  insanity,  in  the  sense  in  which 
the  delirium  of  fever  and  of  belladonna  poisoning  are  forms  of 
insanity.  It  is  much  more.  It  is  the  form  of  insanity.  That 
is  to  say,  it  affords  in  brief  an  example  of  the  course  that  every 
case  of  insanity  must  go  through.  It  is  a  very  rapid  insanity, 
it  is  true.     Just  as  an  epileptic  fit  exhibits  all  the  movements 
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of  a  fortni<2:ht  uv  a  moiitli  jammed  np  into  a  few  seconds  of 
time,  so  an  ordinary  case  of  coma  displays  in  a  few  hours  the 
events   that   in   another   vesania  may    be   spread  over  many 
years.     And  whereas  in  the  case  of  ordinary  coma  the  course 
of  events  is  commonly  distinctly  progressive  or  retrogressive, 
so  that  a  few  hours  makes  a  decided  difference  in  the  aspect 
of  the  case ;  in  that  prolonged  coma  which  we  «all  insanity 
the  progress  of  affiiirs  may  be  arrested  at  almost  any  stage, 
and  the  cas3   present  little  discernible  alteration   for   years 
together.     From  one  cloud  a  drop  of  water  may  fall  into  the 
sea   in   a   few   seconds.     From    another   cloud   at   the    same 
altitude,  a  drop  may  fall  on  the  top  of  a  mountain,  may  spend 
years  in  a  snowdrift,  centuries  in  a  glacier,  years  again  in  a 
lake,  and  weeks  in  a  river  before  reaching  the  level  of  the 
sea.     But  no  one  doubts  that  the  cause  of  the  descent  was  the 
same  in  the  two  cases.     So   it   is    with   coma   and   insanity. 
Coma  is  a  fulminant  form  of  insanity ;  insanity  is  a  lingering 
form  of  coma.     Pathologically,  coma  is  loss  of  function  of  the 
nervous  centres,  beginning  in  the  highest  centres  of  all ;  in 
those  centres  which  are  the  substrata  of  consciousness,  which 
effect   the    adjustment   of   the   organism  as   a   whole   to   its 
environment,  which  represent,  first  and  most,  the  most  precise 
and  elaborate  bodily  movements,  iand  which  represent  in  some 
degree  every  part  of  the  organism.     From  this  commencement 
the  loss  of  function  spreads  steadily  downwards,  to  nervous 
regions  successively  less  and  less  concerned  Avith  the  manifes- 
tations of  consciousness  ;  to  regions  which  effect  adjustment 
of    a    more    and    more    general,    simple    and     fundamental 
character;    to   regions   which   represent   more   and   more   re- 
stricted portions  of  the  organism.     Or,  translating  this  march 
of  pathological  events  into  its  concomitant  course  of  symptoms, 
there  is  first  a  dimness  of  consciousness,  with  a  misconception 
of  the  relation  of  the  organism  and  its  surroundings,  which  we 
call  being  fuddled,  with  au  inability   to   perform  the   most 
elaborate  acts,  and  with  an   affection  of  some   kind   of  the 
entire  organism.     From  this  commencement  the   progress  is 
from  dimness  of  consciousness  to  total  loss  of  consciousness, 
from  misconception  of  the  organism  to  its  surroundings   to 
complete  absence  of  such  conception.     From  an  inability  to 
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porfbrm  the  mast  elaborate  acts  to  an  inability  to  perform  the 
simplest  acts,  and  then  to  an  inability  to  perform  simple 
movements ;  and  from  loss  of  complex  and  special  movements 
to  loss  of  simpler  and  more  general  movements,  until  at  last 
nothing  remains  but  the  movements  of  the  simplest  parts  of 
the  breathing  apparatus,  and  movements  of  the  heart.  Finally 
the  breathing,  due  to  compound  tetanic  muscular  contraction, 
ceases,  and  nought  remains  but  the  isolated  simple  con- 
traction of  that  fundamental  morsel  of  the  organism — the 
cardiac  muscle. 

Similarly,  insanity  is  from  a  pathological  standpoint  a  loss 
of  function  of  the  nervous  centres,  beginning  in  the  highest  of 
all,  and  often  remaining  restricted  to  these  highest  regions 
for  years  and  years  together.  As  in  commencing  coma,  there 
is  dimness  of  consciousness ;  as  in  that  there  is  misconception 
of  the  relation  of  the  organisms  to  its  surroundings,  which  we 
now  call  delusion  or  illusion,  or  generally  unsoundness  of 
mind ;  as  in  coma,  there  is  inability  to  perform  certain  acts  of 
the  more  elaborate  kind  ;  and  as  in  coma,  there  is  some  affection 
of  every  part  of  the  organism.  At  this  stage  the  insanity 
may  remain.  From  this  stage  it  may  recover,  precisely  as  the 
incipient  coma  of  alcohol  may  recover  if  no  more  alcohol  be 
taken.  But  suppose  it  do  not  recover.  After  weeks  or 
months,  or  years,  or  almost  a  lifetime,  one  thing  invariably 
happens.  The  teaching  of  experience  is,  that  every  case  of 
insanity,  if  it  goes  on  long  enough,  and  is  not  cut  short  by 
some  intercurrent  malady,  will  invariably  and  inevitably  at 
length  subside  into  dementia.  And  what  is  dementia  ?  What 
are  its  symptoms  ?  In  dementia  the  consciousness  is  dull ; 
the  vacant  countenance,  the  hanging  lip,  the  lack-lustre  eye, 
the  useless  attitude  of  the  hands,  are  all  evidence  that 
consciousness  is  defective.  It  is  so  defective,  that  if  pinched 
or  pricked  the  patient  displays  little  or  no  concern,  and  he 
"will  let  his  toes  char  before  the  fire  without  moving  his  feet. 
Not  only  is  consciousness  extremely  dull,  but  there  is  great 
lack  of  perception  of  the  relation  of  the  organism  to  its 
surroundings.  The  dement  who  has  sat  in  the  same  chair 
every  morning  for  months,  and  who  has  been  taken  from  that 
chair  to  a  particular  place  at  a  table  half-a-dozen  yards  off 
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three  times  a-day  diivinp;  the  whole  of  that  time,  yet  cannot, 
unaided,  find  his  way  from  one  customary  seat  to  another. 
Every  act  of  even  a  moderate  degree  of  ehiborateness  is  lost  to 
him.  He  cannot  even  cut  up  his  food.  With  difficulty  and 
imperfectly  can  he  carry  it  to  his  mouth.  Not  only  this,  but 
those  movements  that  he  can  perform  arc  uncertain  and 
feeble.  In  other  words,  there  is  some  paralysis.  Together 
with  this  greatly  defective  consciousness,  this  profound  lack 
of  perception  of  the  relation  between  himself  and  his 
surroundings,  and  this  inability  to  perform  acts  of  even 
moderate  precision,  there  is  a  profound  aifection  of  the  entire 
organism.  The  skin  is  sallow,  earthy  looking,  sweaty  or 
glazed ;  the  hair  is  harsh ;  the  bowels  are  constipated ;  the 
sphincters  are  not  under  control ;  the  hands  and  feet  are  blue 
aiid  swollen ;  the  saliva  is  increased  and  altered.  Compare 
these  symptoms  with  those  of  a  moderate  degree  of  coma. 
They  are  marvellously  similar.  Allowing  for  differences 
due  to  difference  in  the  rapidity  of  the  malady,  they  are 
identical. 

Finally,  notice  the  termination  of  insanity.  The  majority 
of  chronic  cases  are  terminated  by  intercurrent  maladies;  but 
the  normal  and  inevitable  end  of  every  case  of  insanity  that 
does  not  recover,  and  is  not  cut  short  by  a  quasi-accident,  is  in 
coma — true,  profound,  unquestionable  coma.  Every  case  of 
acute  delirious  mania  that  ends  fatally,  ends  in  coma.  Every 
case  of  dementia  is  liable  at  any  moment  to  fall  into  coma, 
and  many  cases  do  so  end.  Even  where  they  do  not  so 
terminate,  it  is  common  for  dements  to  have  little  lapses  into 
apparent  unconsciousness,  with  still  greater  loss  of  power ;  and 
these  attacks,  which  are  manifestly  of  the  nature  of  coma,  are 
as  manifestly  exaggerations  of  the  patient's  usual  condition 
of  dementia. 

Should  it  be  objected  that  the  over-action,  the  shouting,  the 
restlessness,  the  furor,  the  eagerness  of  mania  are  funda- 
mentally different  and  opposite  in  nature  to  the  quietude,  the 
prostration,  the  paralysis,  of  coma,  I  say  that  the  comparison 
is  wrongly  made.  The  over-action  of  insanity  must  be  com- 
pared, not  with  the  stuporose  stage  of  coma,  with  which  it  does 
not  correspond,  but  with  what  I  have  called  the  precomatose 
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stages  of  coma,  witli  which  it  does  corrcspoiul.  Taking  once 
more  for  illustration  the  coma  due  to  alcohol,  the  parallelism 
between  its  stages  and  the  stages  of  insanity,  between  its  forms 
and  the  forms  of  insanity,  is  most  striking,  most  unmistakable, 
nay,  almost  grotesque.  Before  the  maniac  subsides  into 
deuientia,  he  may  be  violent  and  ferocious ;  and  before  the 
drunkard  subsides  into  somnolence,  he  may  be  quarrelsome 
and  pugnacious  ;  or  the  one  may  be  melancholic,  and  the 
other  maudlin  ;  or  the  one  have  grandiose  delusions,  and  the 
other  be  a  braggart ;  or  the  one  become  lascivious,  and  the 
other  amatory.  It  may  be  laid  down  categorically  that  there 
is  no  form  of  insanity  whatever  that  may  not  have  its  counter- 
part in  a  case  of  drunkenness.  How  often  have  not  the  faulty 
articulation,  the  jovial  aspect,  and  imperfect  gait  of  general 
paralysis  recalled  to  mind  the  early  stages  of  drunkenness  ? 
The  resemblance  is  not  accidental,  it  is  a  fundamental  simi- 
larity of  nature,  which  of  necessity  exhibits  itself  upon  the 
surface  also. 

Whether  in  origin,  or  in  course,  or  in  termination,  coma  and 
insanity  are  pathologically  and  symptomatically  identical,  and 
the  only  important  difference  between  them  is  the  difference 
in  duration. 

If  this  be  so,  then  I  maintain  that  we  have  made  a  consider- 
able step  forward,  and  gained  a  very  important  position  from 
which  to  study  both  coma  on  the  one  hand,  and  insanity  upon 
the  other.  The  great  duration  of  so  many  cases  of  the  latter 
malady,  tends  to  obscure  their  stages,  and  to  obliterate  from 
our  minds  their  general  course.  We  may  know  a  patient  for 
years,  and  know  him  only  as  a  maniac,  a  melancholic,  or  a 
clement ;  but  if  w-e  investigate  his  Avhole  history,  and  see  it  to 
the  end,  we  shall  see  that  whatever  form  his  insanity  may  most 
prominently  and  for  the  longest  time  display,  in  essence  and  in 
fact  it  is  a  case  of  coma.  One  stage  may  be  enormously  pro- 
louged,  and  another  evanescent  or  apparently  absent ;  but  the 
pathological  processes,  however  various  in  duration,  and-  how- 
ever different  in  proximate  nature,  run  in  all  cases  the  same 
\iltimate  course;  they  begin  by  ablating  the  function  of  the 
highest  of  all  nervous  regions,  and  they  spread  downwards  as  a 
mist   rolls  dowri  a  mountain,  obliterating  in   succession   the 
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functions  of  the  various  nervous  regions  in  their  order  from  the 
highest  to  the  lowest. 

It  will  be  remembered  that  the  highest  nervous  processes 
are  the  latest  and  least  organised,  and  that  the  lowest  processes 
are  the  longest  and  most  completely  organised ;  so  that  the 
process  which  obliterates  the  nervous  functions  in  their  order 
from  the  highest  to  the  lowest,  is  a  reversal  of  the  process  of 
Evolution, — a  disorganising  of  parts  in  the  inverse  order  of 
their  organisation.  Hence,  by  taking  the  view  of  Coma  that  is 
here  advocated,  we  are  able  not  only  to  assimilate  this  malady 
to  the  superficially-different  malady  Insanity,  but  to  bring  both 
together  as  typical  and  regular  examples  of  the  operation  of 
one  fundamental  law — the  Law  of  Dissolution. 


A    C0NTRIT3UTI0N    TO    THE    PATHOLOGY    OF 
DREAMS  AND  OF  IIYSTEIIICAL  PARALYSIS. 

BY    CH.    FERE,  M.D., 
Fhysician  to  the  Bicetre  UospitaJ,  Paris. 

Falret,  Moreau  de  Tours,  Brierre  de  Boismont,  have  spoken 
of  hallucinations  that  begin  during  sleep  and  are  reproduced 
for  several  nights  consecutively,  and  end  in  being  finally 
accepted  as  realities  during  day-time.  Faure^  and  Richter 
(of  Pankow)^  have  given  cases  in  which  dreams  have  been 
the  starting-point  of  persistent  diurnal  deliriums.  Suicidal 
or  homicidal  impulses  have  been  observed  after  two  or  three 
nights  of  dreaming ;  occasionally  a  single  dream  is  enough  to 
set  up  a  mental  disturbance  that  manifests  itself  the  next  day.^ 
Lasegue*  has  insisted  upon  the  relations  between  dreaming 
and  alcoholic  delirium.  I  have  had  myself^  opportunities 
of  showing  the  analogy  that  exists  between  hysterical  and 
alcoholic  delirium  in  connection  with  the  dreaming  state. 

Nor  is  it  with  delirium  only  that  dreaming  has  intimate 
connections.  Nothuagel  and  others  have  justly  remarked 
that  dreams  may  play  an  important  part  as  a  determining 
cause  of  epileptic  attacks.  The  nocturnal  fits  occasionally 
observed  in  hysteria  are  as  a  rule  caused  by  terrifying  dreams, 
usually  connected  with  the  moral  shock  that  determined  the 
first  seizure  in  the  patient.  In  a  case  I  saw  at  the  Salpetriere, 
the  first  hysterical  attack  was  caused  by  a  dream  of-  alcoholic 

>  Faure,  "  Etude  siir  les  Keves  morbicles ;  "  ('  Arch.  Geu.  de  Med.,  May,  1S76.') 
2  Eichter,  '  Arch,  f.  Psychiatric,'  xiii.  1. 

*  E.  Ball,  "  Des  Eeves  proloiige's  "  ('  France  Me'dicale,'  1886). 

*  Lasegue,  "Le  Delire  alcooliquc  n'est  pas  un  delire,  mais  im  reve"  ('Arch. 
CJen.  de  Med.'  1881). 

'  Fere,  "  La  Mcdeciue  d'imagiuation  "  ('  Progics  Medical,'  1886,  No.  37). 
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origin.  The  young  woman,  who  liad  never  before  shown  any 
signs  of  hysteria,  was  made  to  drink  to  excess  one  day  by  her 
brothers  as  a  joke.  She  fell  into  a  deep  sleep,  during  which 
she  had  frightening  dreams  of  fantastic  animals  going  to 
devour  her ;  without  awakening,  she  entered  a  hysterical  state 
that  lasted  two  days,  and  followed  by  frequently  repeated 
attacks.  I  wish  in  this  paper  to  call  the  reader's  -attention  to 
a  peculiar  accident,  resulting  from  a  terrifying  dream  in  a 
hysterical  patient. 

Hysterical    Paralysis   after   a   Dream. — Aphasia    tvitJi   Paragraphia. 
Blepharospasm,  &c. 

Eugenie  P.  came  to  the  out-patients'  room  at  the  Salpetriere  on. 
the  11th  of  September,  1886.  Her  mother,  aged  40,  is  corpulent 
and  quick-tempered,  though  she  denies  having  ever  shown  any 
nervous  symptoms  ;  a  minute  cross-examination  reveals  nothing 
further.  The  father  is  not  related  to  his  wife,  but  is  of  nervous 
temperament,  irritable,  but  with  no  marked  neurotic  history.  He 
is  in  the  wine  trade,  and  his  sobriety  is  i:)roblematical.  No  full 
account  of  the  collaterals  can  be  obtained.  There  have  been  three 
children  ;  the  eldest,  aged  18,  is  a  girl  in  very  good  health.  The 
next  is  our  patient ;  the  third  was  a  boy,  Avho  died  of  meningitis 
at  18  months. 

E.  P.  is  1-1  years  of  age.  She  came  to  term  and  spoke  and 
walked  at  about  14  months ;  was  clean  early,  and  had  no  con- 
vulsions nor  any  other  early  nervous  symptoms.  She  suffered  from 
so-called  "  hemicrania "  as  early  as  between  her  sixth  and  tenth 
year ;  these  attacks  were  violent  enough  to  suggest  meningitis, 
and  she  seems  to  have  had  delirium  after  several  short  feverish 
ailments.  She  also  was  subject  to  nightmare  and  nocturnal  terrors. 
The  catamenia  appeared  last  January,  and  are  said  to  have  been 
regular  till  July.  The  period  of  August  was  missed  Avithout  any 
concomitant  symptom,  though  since  that  time  E.  P.  has  had  more 
restless  nights ;  she  dreams  more,  and  is  rapidly  growing  taller. 
In  the  night  of  the  20th  to  the  21st  of  August,  E.  P.  dreams  that 
she  is  pursued  in  the  Place  de  I'Odeon  by  men  who  want  to  stab 
her  ;  she  runs  with  all  her  might,  and  at  last  escapes  them.  She 
awakes  exhausted  and  bathed  with  perspiration.  The  next  day 
her  mother  noticed  while  walking  out  with  her  that  the  child's 
legs  were  giving  way  at  intervals,  though  she  did  not  comjjlain  of 
fatigue.  The  dream  occurred  again  the  following  night;  and  the 
next   day,    Sunday,   the   phenomena   observed    before   were    still 
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present;  in  atldition  to  those  the  child  was  inattentive,  not 
answering  questions  as  usual ;  at  times  during  the  day  she  appears 
frightened,  and  says  that  it  is  her  dicaui  which  is  coming  on 
again. 

The  same  dream  renews  itself  during  the  following  night  ;  the 
patient  is  again  awakened  in  the  same  way,  perspiring  and 
exhausted.  The  weakness  of  the  legs  becomes  more  marked,  she 
falls  several  times  in  the  day.  Day  dreaming  becomes  more 
marked  ;  the  terror  niovejuents  are  more  frequent  and  intense. 
She  sees  men  pursuing  her,  and  hears  them  calling  out  to  her ;  she 
feels  them  seizing  her  hair.  At  times  she  breaks  or  drops  some 
object  she  is  holding  in  her  hand,  in  order  to  prevent  their  taking 
it  away. 

The  parents  make  her  take  walks  as  a  means  of  distraction,  and 
improvement  of  the  sleep.  But  they  find  that  this  going  out 
becomes  impossible  on  account  of  the  patient,  who  does  not  complain 
of  any  fatigue  in  her  legs,  giving  way  and  collapsing  to  the  ground. 

This  condition  of  diurnal  and  nocturnal  dreaming  persisted 
without  aiiy  change  till  the  7th  of  September,  when  it  diminished 
in  intensity.  E.  was  no  longer  terrified  during  the  day,  was  calm 
and  enjoyed  sleep  in  the  night  of  the  9th.  The  weakness  of  the 
legs  appears,  however,  to  bo  on  the  increase.  During  the  morning 
of  the  10th  her  sister  calls  her  to  try  on  a  dress  on  the  floor  above. 
She  rushes  upstairs,  but  on  reaching  the  top  her  legs  cease  to 
obc}^  and  she  sinks  helpless  to  the  ground.  From  this  moment 
the  limbs  remain  flaccid  till  the  evening,  when  she  begins  to  make 
a  few  inco-ordinated  movements.  She  moreover  appeared  to  be 
unconscious  of  her  condition.  She  had  no  dreams  during  the  next 
night  either. 

On  the  morning  of  the  11th  the  patient  is  brought  to  the 
Salpetriere,  two  persons  carrjang  her  under  the  arms.  E.  P.  is 
rather  tall  for  her  age,  with  a  dark,  dull  complexion,  giving  one 
at  first  the  impression  of  a  good  constitution. 

When  at  rest  the  physiognomy  appears  regular,  but  on  closer 
inspection  it  is  noticed  that  when  she  laughs  the  mouth  deviates  a 
little  to  the  left ;  moreover  when  at  rest,  the  naso-labial  fold  is 
more  marked  on  that  side.  It  seems  as  if  the  face  be  a  little 
smaller  on  the  same  side.  The  two  irides  are  of  the  same  colour, 
but  the  pupil  on  the  right  is  somewhat  smaller.  There  is  some 
ovarian  tenderness  on  the  right,  as  well  as  hemianaesthesia,  slight 
in  the  arm,  very  marked  in  the  leg.  The  special  senses  are  like- 
wise involved  :  she  hears  the  watch  at  a  less  distance,  taste  is  less 
developed,  smell  and  sight  less  acute  ;  the  visual  field,  likewise, 
measured  by  a  rough  test,  seems  to  be  a  little  contracted  on  the 
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sarao  side.  She  does  not  feel  so  well  on  the  loft  leg  as  on  the  left 
arm.  E.  is  incapable  of  standing,  and  collapses  as  soon  as  the 
support  is  withdrawn.  The  knee-jerks  are  exaggerated,  especially 
on  the  right.  When  slio  sits,  the  toes  hang  downwai'ds.  The 
tendon-reactions  at  the  right  wrist  are  lively,  whilst  the  dynamo- 
meter shows  18  on  that  side  and  24  on  the  left. 

When,  being  supported,  she  is  made  to  perform  tlie  movement  of 
walking,  the  fi^ot  is  seen  to  advance  ;  but  when  the  heel  is  near 
touching  the  ground,  a  sudden  spasm  of  the  calf  occurs  that  causes 
the  toes  to  strike  the  floor,  and  the  heel  comes  down  an  instant 
afterwards.  This  kind  of  "  dicrotism  "  is  noticed  at  every  step. 
I  prescribe  a  tonic  regimen,  three  grammes  of  bromide  at  night, 
as  well  as  rest  and  two  daily  sittings  of  passive  movements  of  ten 
minutes  each.  These  passive  movements  are  carried  out  while 
the  patient  is  reading  aloud,  so  as  to  avoid  the  resistance  of  the 
gastroenemii,  which  still  are  influenced  by  the  will.  On  the  15th 
of  September  E.  is  seized  with  a  fit  of  choking  and  crying,  loss  of 
consciousness,  and  a  few  spasms,  followed  with  abundant  micturition 
and  defecation.  On  the  20th  she  comes  again  to  the  consultation. 
She  has  had  no  more  dreams,  and  has  recovered  her  usual  temper. 
She  walks  on  the  arm  of  her  mother,  though  the  legs  are  still  very 
weak,  and  the  dicrotism  still  persists.  The  same  treatment  is 
continued,  with  cold  douches  to  the  trunk  and  limbs  for  half  a 
minute  every  morning  at  the  same  time.  On  the  27th  the 
improvement  is  still  more  marked.  E.  can  walk  by  herself  in  the 
room,  but  the  movements  of  the  hips  show  that  the  trunk  muscles 
are  needed  to  supplement  the  yet  paretic  muscles  of  the  legs  ;  the 
patient  has  thus  a  dancing  gait.  Same  treatment.  Moreover, 
walking  exercises  to  command,  twice  a  day  for  fifteen  minutes. 
On  the  4th  of  October  E.  came  on  foot,  without  assistance,  from 
the  station  to  the  hospital,  a  distance  of  about  300  metres.  For 
some  days  past  she  goes  out  a  little,  walks  by  herself,  though  still 
with  the  same  gait. 

On  the  9th,  after  her  douche,  her  mother  wanting  to  go  out 
undresses  her  and  puts  her  in  bed,  so  as  to  prevent  her  from  going 
about  during  her  absence.  E.  enters  into  a  fearful  passion,  shouts 
and  talks  wildly  for  two  hours ;  after  which  she  falls  into  a  deep 
sleep.  When  her  mother  wakes  her  up  on  returning  at  midday, 
E.  cannot  say  one  word.  She  understands  what  she  hears,  moves 
her  tongue  properly,  but  no  sound  issiies  from  her  mouth.  They 
try  to  make  her  write,  but  she  cannot,  though  the  movements  of 
the  fingers  are  perfect ;  she  tries  to  trace  the  form  of  the  letters, 
but  is  unaljle  to  make  a  single  one  regularly.  In  the  course  of  the 
evening  she  begins  lo  articulate  a  few  sounds.     On  the  11th  of 
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October,  when  slio  comes  to  tlie  consultation,  the  patient  talks  in 
a  jerky  way  and  misses  syllables ;  her  tongue  is  the  seat  of 
choreiform  movements.  Thoug'h  able  to  do  fine  needlework,  she 
has  the  greatest  difficulty  in  writing  even  her  own  name  ;  she 
hesitates  before  beginning  to  write  a  letter  and  traces  it  tremu- 
lously.    She  walks  much  better,  is  able  to  run ;  the  peculiar  move- 

meut  of  the  hips  is  still  noticeable,  but  the  dicrotism  is  present 
only  on  the  right  side,  which  is  weaker,  and  has  more  lively 
tendon-reactions.  Odoher  18th. — The  catamenia  have  lasted 
three  days,  and  were  as  abundant  as  in  the  past.  Speech  and 
writing  have  returned,  the  gait  is  much  more  normal.  Oct.  25th. 
— Walking  still  further  improved;  the  right  leg  only  gives  way  a 
little  after  a  long  walk.  Yesterday,  however,  after  a  fright  caused 
by  the  fall  of  a  piece  of  furniture,  another  symptom  was  developed, 
viz.  a  spasm  of  the  eyelids,  which  move  sometimes  as  often  as  100 
times  in  a  minute.  This  spasm  is  accompanied  with  a  convulsion 
of  the  superior  rectus  which  remains  contracted  for  fifteen  or  thirty 
seconds  at  a  time ;  the  eyeball  is  drawn  completely  upwards,  so 
that  vision  is  impossiljle.  This  spasm  disappears  within  two 
days. 

I  saw  the  patient  again  on  the  18th  of  November,  when  every 
trace  of  the  symptom  had  disappeared  except  some  right  hemi- 
uua^sthesia. 

This  case  of  paralysis  after  a  dream  deserves  to  fix  our 
attention.  It  enables  us,  I  think,  to  give  another  explanation 
of  the  origin  of  the  so-called  psychical  paralyses  as  described 
by  Profs.  Russell  Reynolds,  and  Charcot.  It  is  assumed 
that  these  paralyses  arise  from  an  idea  or  suggestion ;  in 
other  words,  that  the  motor  trouble  comes  on  after  its 
mental  representation.  This  tbeory  has  even  been  applied  to 
paralyses  from  traumatic  causes.  The  circumstances  under 
which  the  symptom  has  appeared  in  my  patient,  seem  to  me 
to  support  the  theory  of  paralysis  through  exhaustion  which  I 
have  propounded  for  traumatic  paralyses.^  The  weakness  of 
the  limbs  is  really  produced  by  the  gradual  influence  of 
•  '  Bull.  Societe  de  Biologic,'  1S86. 
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fiiti^nc  due  to  the  exluuistiou  of  the  motor  centres  tliroiigli  a 
rapid  succession  of  discbarges  ineflectual  to  })Voduce  move- 
ments. This  same  patient  has  moreover  offered  us  another 
example  of  a  fatigue  paralysis,  when  she  became  incapable 
of  phonating  after  the  discharge  of  another  centre. 

I  may  add  that,  by  calling  forth  dreams  of  running  in 
hypnotisable  subjects  during  their  normal  sleep,  I  have  been 
able  to  produce  similar  paralyses  that  were  accompanied 
by  the  same  "  dicrotic  "  gait,  which  we  saw  was  due  to  the 
preponderating  action  of  the  flexion.  In  a  certain  number  of 
cases  of  so-called  psychical  paralysis,  the  symptom  supervenes 
after  protracted  cerebral  work,  and  not  after  a  subjective 
representation  of  fatigue  or  loss  of  power.  Let  us  notice 
also  in  this  case  the  disturbance  in  the  writing  which  is  an 
exceptional  symptom  in  the  history  of  hysterical  asphasia. 
But  the  chief  object  of  this  paper  is  to  draw  attention  to  the 
influence  of  dreams  in  the  development  of  certain  psychical 
troubles.  Our  observations  tend  to  show  that  dreaming,  and 
especially  repeated  dreaming,  must  not  be  considered  as  an 
indifferent  phenomenon,  but  often  constitutes  the  opening 
scene  of  a  morbid  drama,  and  as  such  deserves  the  attejition 
of  the  physician. 


ON  CHANGES  IN  NEKVOUS  SYSTEM  AFTER  AM- 
PUTATION OF  LIMBS,  WITH  BIBLIOGRAPHY 
AND  RECENT  CASE. 

BY  ERNEST  S.  REYNOLDS,  M.D.  (lOND.), 
Patlwlogist  and  Amst.  Medic.  Officer  to  the  West  Hiding  Asylum,  Wahefield. 

The  changes  which  occur  in  the  nervous  system  after  the 
amputation  of  a  limb,  and  which  are  probably  due  to  the  disuse 
of  the  member,  are  both  interesting  and  instructive,  as  giving 
some  slight  clue  to  the  functions  of  various  nervous  elements. 
Though  an  apparently  trivial  subject,  still  its  literature  is  both 
full  and  fairly  exhaustive,  and  this  paper  is  intended  rather  to 
epitomise  the  results  obtained  up  to  the  present,  than  to 
furnish  many  new  facts.  The  changes  noted  in  the  peripheral 
nerves  and  cord,  and  published  before  1880,  Avere  collected 
together  by  Dreschfeld  in  a  paper  entitled  "  On  Changes  in 
the  Spinal  Cord  after  Amputation  of  Limbs."^  From  this  I 
have  obtained  the  earlier  references,  looking  up  such  of  the 
cases  as  I  had  access  to. 

History. 

Berard,  in  1829,  found  atrophy  of  the  anterior  roots  supply- 
ing an  arm  which  had  been  amputated.  Vidpian,  in  1868, 
reported  two  cases ;  one  in  wliich  amputation  was  performed 
forty-seven  years  before  death,  where  the  cord  was  lessened  in 
size  both  in  grey  and  white  matter  on  the  amputated  side,  but 
without  alteration  of  the  cells  ;  and  a  second  (amputation 
twenty  years  ante  mortem)  with  atrophy  of  the  anterior  white 
and  grey  matter,  and  of  the  motor  ganglion  cells,  together 

'  '  Journ.  Anat.  and  Physiol.'  1880,  xiv.  p.  424. 
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with  granular  degeneration  in  the  anterior  grey  matter.  In 
18G9  he  again  reported  two  cases  with  changes  in  tlio  posterior 
white  and  grey  matter ;  also  a  third  case  (amputation  a  year 
and  a-half  ante  mortem)  with  changes  in  the  anterior  grey 
and  white  matter,  but  none  posteriorly.  Experimenting  on 
animals,  he  found  that  tearing  or  irritating  peripheral  nerves, 
caused  ascending  degeneration  in  the  cord.  Hayem  (1873) 
obtained  the  same  results,  but  Cruveilhier  and  TiircJc's  experi- 
ments were  negative. 

Blcldnson  reported  three  cases  in  1869.  The  amputations 
were  all  of  more  than  twenty  years'  standing.  In  one  there 
was  a  neuroma  at  the  cut  end  of  the  sciatic.  This  showed  a 
granular  appearance  from  the  presence  of  minute  circles  (with 
no  diflerence  of  grey  or  white  matter),  separated  by  structure- 
less material  giving  a  very  junk  section  after  staining ;  there 
was  much  connective  tissue  round,  but  both  sciatics  were  the 
same  to  the  naked  eye.  The  changes  found  in  the  cord  were, 
diminution  of  the  grey  matter  of  the  posterior  column 
(especially  the  anterior  extremity),  wasting  of  the  nerve  roots, 
especially  the  posterior ;  all  being  found  on  the  side  of  the 
amputation.  There  was  found  no  change  in  the  cells.  He 
points  out  that  Waller's  theory  of  degeneration  does  not  hold 
in  these  cases.  His  diagrams  only  show  relations  of  size. 
Lockliart  Clarice  examined  some  of  the  last-mentioned  cases, 
and  found  atrophy  of  the  postero-lateral  cell  group  of  the 
anterior  horn.  Friedreich  found  the  cord  normal  after  an 
amputation  of  twelve  years'  standing.  Erlenmetjer  (1872)  found 
the  nerve  fibres  on  the  amputated  side  smaller  than  in  the 
opposite  limb.  Dickson  (1873)  noticed  atrophy  and  diminu- 
tion in  number  of  the  cells  of  the  anterior  horn,  especially  in 
the  postero-lateral  group  in  a  fifteen-year-old  amputation  of 
the  leg.  Genzmer  found  atrophy  of  the  large  cells  of  the 
anterior  horns  in  the  lumbar  region  (amputation  of  right  thigh 
thirty-three  years  ante  mortem).  His  plate  shows  also  marked 
atrophy  of  all  parts  of  the  right  side  of  the  cord.  Leyden 
gives  three  cases,  all  with  corresponding  atrophy  of  the  cord, 
especially  in  the  external  part  of  the  grey  matter.  Dreschfeld 
(1880)  reported  a  case  (amputation  of  left  thigh  fifteen  years 
ante  mortem)  showing  an  amputation  neuroma.     There  was  no 
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cliaii^o  in  tlio  sciatic,  nor  in  tlic  anterior  or  jiostcrior  roots; 
the  brain  was  normal.  The  loft  side  of  tlio  Inmbar  cord 
showed  few  cells,  and  these  were  atrophied  hut  not  ])igmented  ; 
they  had  no  branches,  and  many  no  nucleus.  At  the  extcn-nal 
lateral  border  of  the  anterior  horn,  there  was  granular  material 
with  fibrils  surrounding  the  cells,  and  staining  well.  Higher 
up,  the  groups  had  the  full  number  of  cells,  excepting  the 
intermedio-lateral  group,  which  was  still  atrophic. 

Hayem  (187G)  found  fine  fibres  in  the  nerve  stump  grouped 
into  bundles.  He  concluded  that,  in  the  place  of  degenerated 
nerve-bundles,  whole  bundles  of  fine  nerve-fibres  are  built  up. 
He  found  the  new  fibres  larger  in  a  twenty-four-year-old 
amputation  than  in  one  five  years  old.  Bejerine  and  Mayor 
(1878)  found  an  atrophy  of  nerve  fibres  in  the  cut  nerve. 
This  atrophy  decreased  upwards  towards  the  cord,  and  dis- 
appeared completely  at  a  certain  distance  above  the  amputa- 
tion level.  In  the  cord  they  found  atrophy  of  grey  and  white 
substance  in  all  parts  on  one  side,  without  change  of  the  nerve 
fibres  and  without  decrease  of  the  ganglion  cells  generally. 
But  in  one  case  of  thigh  amputation  there  was  in  the  mid- 
lumbar  region  a  diminution  of  cells  to  the  extent  of  one-third, 
especially  in  the  inner  anterior  group  of  the  anterior  horn. 
They  found  no  microscopic  changes  in  the  nerve  roots. 
Erlitzhy  amputated  the  limbs  of  young  dogs  and  found 
lessening  of  the  posterior  root,  of  the  posterior  columns  and 
posterior  horn,  with  diminution  in  number  and  size  of  some 
cells  of  the  anterior  horn  of  the  same  side.  Edinger  noticed 
atrophy  of  the  whole  half  of  the  spinal  cord  in  a  case  of  intra- 
uterine amputation  of  the  hand,  but  the  ganglion  cells  were 
unaffected.  Later,  he  found  in  two  cases  of  amputation  only 
a  slight  atrophy  in  the  lumbar  cord. 

Hale  White  and  Edmunds  in  1882  showed  amputation 
neuromata  to  the  Pathological  Society.  They  found  that  the 
first  change  in  the  coiled  bundles  of  nerve  fibres  at  the  end  of 
the  nerve  was  an  ingrowth  of  delicate  connective  tissue  from 
the  perineurium.  This  caused  sclerosis  of  the  bundles,  which 
then  underwent  fatty  degeneration.  Some  of  the  fibres  re- 
mained healthy,  these  being  probably  connected  with  parts 
of  the   limb   still   remaining.     In   one   case   (amputation   of 
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tliii^h)  there  wore  cliano;(^s  in  the  tractus  intcrmcdio-lateralis 
ill  the  lumbar  re^^ion  only. 

Ilayem  and  Gilbert  (1884)  publish  a  case  of  amputation  of 
the  forearm  just  below  the  elbow  forty-seven  years  ante 
mortem.  The  brain  was  normal.  There  were  neuromata  on 
the  ulnar,  median  and  radial  nerves  in  the  stump.  These 
were  composed  of  a  large  number  of  small  nerve-fibres,  formed 
of  an  axis-cylinder  covered  with  a  thin  layer  of  myoline  and 
grouped  in  fasciculi.  They  were  much  intertwined,  but  for 
the  most  part  the  direction  was  the  same  as  the  fibres  of  the 
main  nerve-trunk  till  they  approached  the  periphery  of  the 
neuroma,  where  they  were  looped  back.  The  relation  to  the 
healthy  fibres  seemed  to  be,  that  at  different  levels  the 
healtliy  fibres  perished  and  were  each  replaced  by  a  number 
of  small  thin  nerve  fibres,  but  the  actual  point  of  continuity 
between  the  large  and  small  fibres  was  not  observed.  The 
neuromata  appeared  therefore  to  be  due  to  a  regenerative 
process,  new  nerve-fibres  growing  from  the  cut  end  of  the 
nerve.  The  affected  radial  was  of  diminished  size,  but  the 
median  remained  the  normal  size.  In  both,  however,  the 
nerve  fibres  were  atrophied,  and  there  was  a  growth  of  inter- 
stitial connective  tissue.  The  ulnar  was  increased  in  thickness 
and  here  were  found  two  forms  of  nerve  fibres :  (a)  large 
isolated  fibres  with  a  fine  axis-cylinder  and  thick  coatiuo-  of 
myeline,  accompanied  by  a  longitudinal  band  of  connective 
tissue ;  (&)  fasciculi  of  small  fibres  with  a  comparatively  large 
axis-cylinder  and  thin  coating  of  myeline  ;  the  interstitial 
connective  tissue  of  the  nerve  was  increased.  The  anterior 
and  posterior  roots  of  the  brachial  plexus  were  atrophied,  and 
contained  more  small  fibres  than  normal.  In  the  cord  the 
posterior  columns  of  the  affected  side  were  smaller,  but  for 
the  other  columns  the  reverse  was  true.  There  was  atrophy 
of  the  grey  substance  (particularly  at  the  level  of  7th  and  8th 
cervical  and  1st  dorsal  nerves),  affecting  chiefly  the  cells  of 
the  anterior  horns. 

Dudley  gives  a  case  of  amputation  of  the  left  leg  of  a  general 
paralytic  twenty-one  years  ante  mortem.  I  have  to  thank  him 
lor  his  great  kindness  in  allowing  me  to  see  his  specimens. 
The  brain  was  fairly  symmetrical,  excepting  that  the  rio-ht 
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ascending;  frontal  convolution  was  somewhat  smaller  than  the 
loft.  1I(^  is  tlie  only  one  to  note  tlie  mieroseopic  appearance 
of  the  cortex  in  these  cases,  but  he  found  no  change  which 
could  not  be  accounted  for  by  the  general  paralysis.  The 
cord  was  healthy  in  the  cervical  and  dorsal  regions.  In  tlie 
lumbar  region  the  left  anterior  cornu  was  much  reduced  in 
size,  and  the  cells  were  less  numerous  and  smaller,  especially 
in  the  antero-lateral  and  postoro-lateral  groups.  I\Iany  cells 
were  pigmented.  The  left  posterior  cornu  was  slightly  reduced. 
The  left  anterior  nerve-roots  w  ithin  the  cord  were  reduced  in 
number,  and  in  some  the  axis-cylinder  was  broken  up  and 
granular.  The  left  anterior  crural  nerve  was  the  only  one 
examined.  It  showed  very  fine  fibres,  scattered  irregularly 
between  healthy  fibres  in  groups  which  stained  deeply ;  the 
diminished  size  seemed  principally  due  to  the  attenuation  of 
tlie  medullary  sheath.  There  was  much  adipose  tissue  between 
the  fasciculi. 

Just  as  I  was  finishing  my  own  investigations,  Dr.  A.  de 
Watteville  kindly  forwarded  me  '  Fortschritte  der  Medicin,' 
No.  23,  Dec.  1st,  188C.  This  contained  an  important  paper 
by  C.  Friedldnder  and  F.  Krause  on  the  changes  in  the  nerves 
and  spinal  cord  after  amputations.  They  give  a  bibliography 
of  seventeen  references,  five  of  which  I  had  not  hitherto  known 
of,  and  which  I  have  added  to  my  bibliography.  It  is 
somewhat  curious  that  my  method  resembled  theirs  in  almost 
every  detail ;  but  I  shall  have  occasion  to  criticise  their 
conclusions.  They  investigated  eight  cases  (of  from  3  months 
to  10  or  more  years'  standing).  They  found  a  degeneration  of 
the  cut  nerves  quite  different  from  the  Wallerian  degenera- 
tion. The  peripheral  nerves  showed  normal  bundles  broken 
up  by  atrophied  bundles ;  the  latter  were  very  small,  and 
separated  by  much  wider  spaces.  They  contained  atrophied 
fibres  with  faint  outlines  and  completel)'  lustreless,  occasionally 
a  normal  glistening  medullated  fibre  being  seen  amongst 
them.  The  atrophied  fibres  did  not  give  a  blue  coloration 
witli  Woigert's  copper  hoematoxylin  stain,  but  only  a  yellow 
colour,  sliowing  the  absence  of  myeline.  With  aniline-blue 
and  ammonia-carmine,  the  smallest  circles  showed  a  central 
point  which  was  probably  the  remains  of  an  axis-cylinder,  but 
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this  was  not  noticed  in  l(»no;itii(linal  section.     There  was  in 
the  atropliicd  bundle  a  consi(hn*able  increase  of  nuch^i.     No 
new   fibres  were  recognized,  the   atropliied    fil)res   appearing 
equal  in  number  to  the  formerly  existing  medullated  fibres. 
These  changes  were  found  3  months  after  amjmtation,  but  the 
fibres  were  not  so  much   lessened  in  size  as  in  cases   some 
years  subsequent  to  amputation.     As  the  cord  was  approached, 
tlie  number  of  normal  fibres  increased,  these  of  course  cominer 
from    the     parts     still     remaining.      They    examined     both 
anterior  and  posterior  roots  (central  to  the  ganglion  on  the 
latter),    and    found    no    change,    except    perhaps    a    slight 
diminution  in  the  number  of  fibres  of  the  posterior  root.     The 
spinal  ganglion  contained  many  atrophied  fibres.     The  piece 
of  sensory   nerve,   however,   between   the   ganglion   and  the 
junction  with  the  anterior  root  was  almost  entirely  atrophied, 
only  a  few  normal  fibres  remaining.     In  the  cord  they  found  a 
decrease  of  the  posterior  column,  also  slightly  of  the  posterior 
horn,  but  no  affection  of  the   nerve  fibres.     There  were  no 
changes  in  the  antero-median,  antero-lateral  or  central  groups, 
but  marked  decrease  in  number  of  the  cells  of  the  postero- 
lateral group  and  of  the  vesicular  column   of  Clarke.     The 
differences  in  the  latter,  however,  were  slight  as  compared  with 
the  former  (5 -3  :  7  in  Clarke's  col.,  1  :  2*5  in  the  postero- 
lateral group).     The  total  decrease  in  size  of  half  the  cord 
was  entirely  due  to  the  diminution  of  the  posterior  column 
and  horn  and  of  the  postero- lateral  group.     They  conclude 
that  the  changes  only  affect  the  sensory  sphere,   that   only 
those  sensory  fibres  connected  with  touch-corpuscles  and  end- 
bulbs  are  atrophied   (a   case   of  amputation  near  the  ankle 
showing  as  many  atrophied  fibres  as  one  through  the  thigh), 
and   finally   that   the   cells   of  Clarke's   column  and  of  the 
postero-lateral  group  are  sensory  in  function.     They  promise 
in  another  paper  to  give  their  explanation  of  the  atrophy  of 
the  fibres.     I  have  quitted  this  paper  somewhat  fully,  as  the 
conclusions  are  so  much  at  variance  with  generally  accepted 
opinions. 

The  remaining  c.ises  relate  only  to  the  changes  which  have 
been  observed  in  the  bi-ain.  Fere  and  Mayor  (1877)  describe 
the  brain  of  a  man  whose  leg  had  been  amputated  thirty  years 
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beforo  doath.  In  1878,  Ch.  Fere  ])ul)lislic(l  a  ]iapcr  entitled 
"  Note  sur  Ics  Cervoaux  d'aniputcs,"  and  A.  Mosse  one  entitled 
"Note  snr  un  Gcrvcan  d'amputc."  Unfortunately  I  have  not 
been  able  to  sec  any  of  these  papers,  so  cannot  liive  particulars. 
Oudin  (1878)  gave  a  case  of  a  woman  who  had  an  injury  to  the 
right  leg  sixty-six  years  before  death ;  it  at  once  became 
useless  and  remained  atrophied,  and  she  spent  the  rest  of  lier 
life  in  the  sitting  position.  After  death  the  brain  was  found 
to  be  asymmetrical,  the  left  first  frontal  convolution  was 
narrowed  posteriorly,  nearly  rectilinear  and  witliout  sinuosities ; 
the  anterior  part  of  the  left  superior  parietal  lobule  was  also 
atrophied,  and  the  convolutions  were  small.  The  ascending 
parietal  convolutions  were  narrow,  but  more  so  on  the  left  side ; 
tlie  left  fissure  of  Rolando  was  shorter  and  more  anterior  than 
the  right.  No  other  changes  were  noticed  either  in  the 
brain  or  cord.  He  adds  that  such  an  atrophy  of  the  brain 
would  probably  result  only  if  the  limb  were  rendered  useless 
in  infancy.  Charcot  (1878)  showed  a  photograph  (to  a  Society 
at  Paris  ?)  of  a  brain  thirty-eight  years  after  exarticulation  of 
the  shoulder.  There  was  no  difference  on  the  two  sides  In 
this  case  Dejerine  and  Raymond  found  in  the  cortical  region 
of  the  cord  on  the  right  side,  a  sclerotic  atrophy  of  the  lateral 
bundle,  not  reaching  the  medulla  (was  tliis  Gower's  tract?). 
Fere  had  a  few  days  before  this  communicated  a  similar  case 
to  the  Societe  de  Biologie.  Luys  mentions  a  case  of  amputa- 
tion of  thirty-five  years'  standing,  causing  atrophy  of  the  brain. 
Sanders  (cited  by  Charcot  in  "  Les  lefons  sur  les  localisations  ") 
gives  cases  of  brain  atrophy  associated  with  infantile  paralysis. 
Colard  and  Landouzy  give  similar  cases.  In  these,  however, 
the  question  arises  whether  the  brain  atrophy  was  due  to  the 
disuse  of  a  limb,  or  whether  the  cases  were  not  rather  sjDastic 
hemiplegia  of  infancy,  the  brain  lesion  being  j)rimary.  Pitres 
in  1877  contributed  an  article  to  the  '  Gazette  medicale  de 
Paris,'  on  partial  atrophies  of  cerebral  convolutions,  consecu- 
tive to  old  amputations  of  limbs  on  the  opposite  side.  Varigny 
(1879)  has  a  note  on  a  case  of  amputation  as  pointing  to  the 
localisation  of  cerebral  function.  Bourdon  gives  a  case  in 
which  the  left  arm  had  been  amputated  forty  years  before 
death,  this  being  followed  by  progressive  paralysis  of  the  left 
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leg.  lie  loniul  an  cxtonsivo  atrophy  of  the  motor  zone  of  the 
right  hemisphere,  witli  a  diverticular  enlargement  of  the 
lateral  ventricle  towards  the  atrophic  spot.  Gowers  (1878) 
reports  a  case  of  congenital  absence  of  the  left  hand.  He 
found  a  marlced  difference  in  width  of  the  right  and  left 
ascending  parietal  convolutions  about  the  middle  third,  tlie 
diameter  of  section  of  the  former  being  *.'>5  in.,  and  of  the 
latter  'Go  in.,  no  otiier  brain  abnormality  being  noticed.  This 
I  mention  as  being  somewluit  allied  to  amputation  cases, 
though  of  course  the  relation  of  cause  and  effect  is  here  not 
so  clear. 


Kecent  Case. 

I  have  recently  examined  the  changes  in  tlie  nervous 
system  of  a  patient  who  died  iu  the  West  Eiding  Asylum, 
Wakefield. 

George  W ,   admitted   Jan.  16th,  1875.  tet.   35,   was  a 

labourer.  He  had  been  temperate,  but  had  been  insane  for 
twelve  months  before  admission.  His  mental  symptoms  were 
somewhat  peculiar,  but  he  was  almost  certainly  an  anomalous 
case  of  general  paralysis  with  long  duration,  dementia  being 
the  chief  feature.  The  left  thigh  was  amputated  through  the 
lower  third  on  Nov.  14th,  1879,  in  consequence  of  caries 
of  the  bones  round  the  knee-joint.  The  wound  was  slow  in 
healing,  but  no  mention  is  made  of  him  having  suffered  any 
special  pain  in  the  stump.  He  gradually  became  more 
demented,  and  died  from  phthisis  April  2nd,  1886,  6^  years 
after  the  amputation.  At  the  autopsy  there  were  found 
thickened  cerebral  meninges,  and  excess  of  cerebro-spinal 
fluid,  but  there  were  no  adhesions.  The  cerebral  convolutions 
were  fairly  complex,  but  atrophied ;  there  was  no  marked 
difference  on  the  two  sides.  Pons  and  medulla  appeared 
healthy,  but  were  unfortunately  not  reserved  for  further 
examination.     The  lungs  showed  tuberculous  pneumonia. 

Sj^ecicd  Examination. — The  spinal  cord  macroscopically 
showed  no  changes  in  the  cervical,  dorsal,  or  upper  lumbar 
regions.  In  the  middle  and  lower  lumbar  regions,  however, 
the  cut  section  of  the  left  lialf  was  much  smaller  thiui  that  of 
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the  li^lil  half,  l^^^i\\  \\liit(.'  and  ^^nsy  matter,  but  especially 
the  latter,  appeared  t(j  b(!  affected  ;  the  l(;ft  anterior  lu^'ve- 
roots  were  smaller  than  the  ri^lit,  but  no  difference  was 
noticed  in  the  jnjsterior  roots,  ]\[icroscoi)ically,  the  oidy 
changes  seen  in  the  cervical,  dorsal,  and  upper  lumbar 
regions  were  pigmentary  degeneration  of  a  few  cells  in  the 
anterior  cornua,  and  a  slight  increase  of  connective  tissue  in 
the  lateral  and  posterior  columns,  both  changes  being  easily 
accounted  for  by  the  general  paralysis.  No  unilateral 
changes  were  seen.  The  cells  of  Clarke's  column  were 
carefully  examined,  and  found  very  unequal  in  number  on  the 
two  sides  in  any  one  section,  but  the  decrease  was  about  as 
often  on  the  right  as  on  the  left  side,  so  that  it  could  not  be 
due  to  the  amputation.  To  settle  this  important  point,  I 
examined  this  region  in  other  cords,  and  I  found  the  same 
great  difference  in  number  in  any  one  section,  some  sections 
showing  more  cells  on  the  riglit,  others  more  on  the  left  side.  In 
fact,  as  these  cells  probably  are  connected  with  viscera,  there 
does  not  seem  to  be  the  same  necessity  for  them  to  be  equal 
in  number  in  any  plane,  as  if  they  supplied  two  similar 
limbs. 

In  the  mid-lumbar  region  the  left  half  was  smaller  in  all 
parts,  excepting  the  anterior  column.  The  lateral  column 
was  slightly  decreased,  the  posterior  more  so,  and  especially 
at  its  anterior  end ;  consequently  the  posterior  commissure 
was  inclined  forwards  from  left  to  right.  Both  the  anterior 
and  posterior  cornua  were  smaller  in  all  diameters,  the  nerve 
cells  of  the  latter  having  fewer  processes.  The  nerve  cells  of 
the  left  anterior  cornu  stained  only  faintly,  were  rounded  and 
possessed  few  processes  ;  they  were  mostly  loaded  with  yellow 
pigment.  With  a  high  power  faint  outlines  of  much 
degenerated  cells  were  seen.  The  neuroglia  was  more 
granular  and  more  deeply  stained.  The  cells  of  the  right 
anterior  cornu  were  normal,  excepting  that  a  few  were 
slightly  pigmented.  The  qualitative  changes  of  the  cells  on 
the  left  side  were  accompanied  by  great  quantitative  changes. 
Six  sections  were  taken  indiscriminately,  and  the  cells  of 
eaeli  grou])  counted,  the  following  remarkable  results  being 
obtained  : 
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G 
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19 
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13 
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8 

7 

4 

4 

4 
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21 

12 

24 

23 

10 

22 

■A^ 

31 

27 

30 

26 

26 

59 

6o 

58 

55 

39 

40 

Tolal    .      .      . 

173 

322 

Avoiiige     . 

28-8 

53-6 

All  tlio  above  groups  are  seen  to  contain  less  cells  on  the 
left  side,  and  this  is  especially  the  case  with  the  postero- 
lateral group,  and  after  this  with  the  central  group. 

The  filum  terminalo  sliowed  the  left  cornu  (especially  the 
posterior)  to  be  smaller,  but  the  posterior  columns  were  much 
the  same  size. 

The  Nerves. — The  sciatic  and  anterior  crural  nerves  on  each 
side  were  examined.  Both  sciatic  nerves  were  of  about  the 
same  consistency,  but  the  area  of  section  left  was  slightly 
larger  than  that  of  the  right.  This  seemed  to  be  due  rather 
to  an  increase  of  the  bundles  themselves,  which  had  a  more 
fatty  and  less  solid  appearance  on  the  left  side.  The  same 
applies,  in  a  much  less  marked  degree,  to  the  anterior  crural 
nerves.  At  the  end  of  the  left  sciatic  was  a  small  nodular 
mass  (about  ^  in.  x  g  in.)  covered  with  connective  tissue ; 
this  was  evidently  an  amputation  neuroma.  A  much  smaller 
one  was  found  at  the  end  of  the  anterior  crural.  The  sciatic 
neuroma  was  cut  longitudinally  and  transversely,  and  examined 
microscopically.  It  was  surrounded  by  a  thick  bundle  of 
connective  tissue,  which  sent  strong  processes  into  the  mass 
and  separated  the  bundles  one  from  another.  These  bundles 
were  cut  across  in  every  imaginable  direction,  but  superiorly 
were  principally  directed  longitudinally.  They  consisted  of 
closely  aggregated  very  small  nerve-iibros,  composed  in  every 
case  of  a  fine  axis-cylinder  surrounded  with  a  thin  layer  of 
myeline.  The  fibres  varied  somewhat  in  diameter,  the  largest 
being  about  twice  the  size  of  the  smallest,  but  onlv  about  one* 
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sixth  tlio  (liiimcter  of  n  normal  librc  (not  one  of  wliich  was 
to  bo  found).  What  we  may  call  the  largo  primary  nervc- 
ItunJlcs  wore  widely  separated  by  channels  containing  con- 
uo(;tive-tissuc  fibres  and  nuclei. 

Each  primary  bundle  was  divided  into  several  secondary 
l)undles,  separated  by  narrower  channels.  All  these  channels 
seemed  to  bo  connected,  and  were  probably  lymph  spaces. 

The  loft  sciatic  nerve  was  examined  at  various  points.  A 
section  two  inches  above  the  neuroma  (see  Fig.  1)  showed, 
with  a  low  power,  a  slight  increase,  both  in  extent  and  compact- 
ness, of  the  connective  tissue  and  fat  between  the  bundles. 
The  vessels  showed  no  special  change,  and  the  perineurium 
was  normal.  In  the  bundle  the  lymph  paths  were  wider  than 
normal,  separating  the  bundle  into  well-marked  secondary 
bundles.  The  channels  contained  shreds  of  connective  tissue 
and  nucleated  cells.  The  secondary  bundles  were  also  divided 
by  narrower  channels  into  minute  groups.  Some  of  these 
consisted  of  one  or  more  fairly  normal  fibres  with  a  little 
connective  tissue  around ;  from  the  great  preponderance  of 
myeline  and  a  somewhat  atrophied  axis-cylinder  they  appeared 
lightly  stained.  Other  groups  consisted  of  a  single  normal 
fibre  with  a  darkly-stained  mass,  and  others  again  (and  these 
very  largely  predominated)  consisted  only  of  a  dark  mass 
apparently  containing  no  nerve  fibres.  Thus  a  primary  bundle 
appeared  to  be  made  up  of  dark  groups  with  an  occasional 
light  group,  all  being  separated  by  wide  channels.  With  a 
high  power  the  dark  masses  were  easily  seen  to  consist  of  very 
minute  medullated  fibres,  exactly  like  those  in  the  neuroma. 
They  were  separated  by  a  deeply-stained  tissue,  probably 
connective  in  nature.  To  test  whether  the  fine  glistening- 
ring  round  the  axis-cylinder  was  myeline  or  not,  Weigert's 
hematoxylin  stain  for  myeline  was  used,  when,  with  very  thin 
sections  and  good  daylight,  the  Ijlue-stained  ring  with  the 
yellow  axis-cylinder  and  connective  tissue  were  beautifully 
shown  in  each  case.  On  staining  other  sections  with  a  watery 
solution  of  logwood  many  nuclei  were  discovered,  principally 
between  the  minute  fibres;  most  of  these  undoubtedly  be- 
longed to  connective-tissue  cells,  but  some  may  possibly  have 
been  nerve  nuclei.     I   estimated   after   much   care    that   the 
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Fig.  1. — Transverse  scrtinu  of  Left  Sciatic  Nerve  in  case  of  Ainpufatioo  of  Left 
Thigli,  showing  nnineroixs  small  fibres  and  few  large  fibres.  The  spaces 
between  tlie  buiulles  sliouLl  bo  quite  clear,  and  not  shaded  as  in  the  figures 
Both  are  magnified  300  diam.     E.  S.  Reynolds,  del. 


Fig.  2. — Tiansverse  scetiun  of  Right  Sciatic  Nerve  iu  case  oT  Anii)utation  of 
left  Thigh,  showing  numerous  large  fibres  and  few  small  fibres. 
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loliil  number  of  fibres  largo  and  smull,  in  one  liebl,  was  about 
ecpial  to  tlie  number  seen  in  a  normal  nerve  in  the  same  field  ; 
it  was  certainly  not  less,  and  could  not  safely  be  said  to  be 
more. 

At  a  point  four  inches  above  the  neuroma  much  the  same 
appearances  were  seen,  but  already  the  number  of  large  fibres 
was  slightly  increased.  Sections  taken  at  the  upper  end  of 
the  left  sciatic  showed  two  distinct  forms  of  primary  bundles  ; 
a  less  numerous  Idnd  composed  almost  entirely  of  large  normal 
fibres  with  a  few  })atches  of  small  fibres;  and  a  much  more 
numerous  l<ind,  just  like  the  section  at  the  end  of  the  nerve, 
with  patches  of  fine  fibres  (with  a  few  large  ones)  separated  by 
wide  channels.  Thus  the  only  difference  between  the  uj)per 
and  lower  ends  is  the  addition  in  the  former  of  a  number  of 
normal  fibres,  these  being  almost  certainly  distributed  to  the 
thigh. 

The  changes  in  the  left  anterior  crural  nerve  were  much 
the  same  as  in  the  sciatic,  but  were  found  in  a  much  less 
marked  degree.  This  we  should  expect,  as  the  anterior  crural 
is  so  largely  distributed  to  the  thigh. 

The  right  sciatic  (see  Fig.  2,  p.  505)  and  anterior  crural 
nerves  consisted  almost  entirely  of  primary  bundles  of  normal 
fibres.  A  few  patches  of  small  fibres  were,  however,  found,  but 
in  very  slight  amount  as  compared  with  the  left  side. 

The  nerve  roots  on  both  sides  were  cut  away  from  the  cord, 
thus  being,  in  the  case  of  the  posterior,  for  central  to  the 
spinal  ganglia.  The  right  anterior  root  showed  nerve  fibres 
beautifully  uniform  in  size  and  closely  packed  together,  not  a 
single  small  fibre  being  found.  The  left  anterior  showed  a 
large  predominance  of  normal  fibres,  but  they  were  separated 
into  small  groups  by  wide  channels  and  increased  connective 
tissue.  In  addition,  the  important  fact  was  noticed  that  many 
small  medullated  fibres  were  seen  mixed  up  in  certain  bundles 
with  the  large  fibres.  The  right  posterior  root  showed  fibres 
varying  in  size  from  large  to  very  small,  but  the  former 
largely  predominated ;  all  were  closely  packed  together. 
The  posterior  root  showed  the  most  marked  changes.  The 
fibres  varied  much  in  size,  but  the  small  predominated  greatly 
over  the  large ;  they  were  divided  into  small  groups  by  wide 
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cliuniicls   :iii(l  coiiiicctivc  tissue,  ibrmin^'  a  marlccd  (ioutnist  to 
tlic  closely  packed  libres  ol"  tlie  roots  on  the  right  sitle. 

The  left  posterior  spinal  ganglia  contained  a  large  number 
of  small  libres,  and  an  increased  amount  of  connective  tissue, 
as  compared  with  the  right  posterior  spinal  ganglia. 

Conclusions. 

The  few  small  fibres  of  the  right  sciatic  nerve  arc  probably 
du(^  to  the  general  paralysis.  This  lesion  was  described  by 
J  )r.  iJevan  Lewis,  in  the  '  West  Riding  Reports '  for  1875,  and 
he,  from  a  theoretical  point  of  view,  considered  them  to  be 
atferent ;  this  seems  to  be  the  case,  as  I  only  found  them  in 
the  posterior  nerve-root. 

The  neuroma  was  seen  to  be  made  up  wholly  of  small  fibres. 
These  I  consider  to  be  regenerative  fibres,  growing  from  the 
libres  above,  and  so  lucidly  described  and  figured  by  Ranvier, 
as  occurring  at  tlie  end  of  the  central  stump  of  a  cut  nerve. 

The  numerous  small  fibres  of  the  sciatic  trunk  I  look  upon 
differently,  however.  They  seem  to  be  fibres  simply  atrophied 
in  all  their  constituent  parts,  without  any  degeneration.  This 
is  due  purely  to  disuse,  the  connection  with  the  tropliic  centres 
preventing  any  degenerative  change.  Most  of  them  arc 
undoubtedly  sensory,  and  the  change  could  be  traced  dis- 
tinctly through  the  posterior  spinal  ganglia  right  up  to  the 
cord.  But  very  many  are  most  certainly  motor,  as  proved  by 
the  number  of  small  fibres  in  the  left  anterior  roots.  Theoreti- 
cally, we  can  easily  see  that  after  amputation,  say  of  the  thigh, 
no  afferent  impulses  from  the  part  removed  can  travel  to  the 
cord,  and  therefore  these  fibres  are  absolutely  unused.  But  it 
is  quite  possible  for  motor  impulses  from  the  cord  to  overfiow 
into  the  efferent  nerves  of  the  stump,  even  if  most  of  them 
become  blocked  at  the  site  of  amputation.  I  only  throw 
this  out  as  a  doubtful  explanation  of  the  greater  number  of 
atrophied  sensory  fibres. 

In  my  case,  as  above  stated,  there  was  ample  proof,  from  an 
examination  of  the  nerves  and  their  roots,  that  both  motor  aud 
sensory  spheres  were  affected.  This  being  allowed,  there  is  no 
reason  to  sav  that   the   postero-lateral  group  in   the  anterior 


508  CHANGES   IN   NEllVOUS   SYSTEM 

lioni  is  sensory  in  function.  It  was,  movoover,  by  no  moans 
tli(^  only  f^rouj)  of  the  anterior  horn  affected,  as  the  central 
and  antero-lateral  groups  were  both  markedly  changed,  again 
pointing-  to  an  implication  of  the  motor  sphere.  The  idea  that 
tlio  postero-lateral  group  is  sensory  is  quite  contrary  to  all 
former  anatomical  and  pathological  observations ;  its  function 
almost  certainly  being,  as  pointed  out  by  Eoss,  to  innervate 
muscles  which  maintain  the  erect  posture. 

The  afTection  of  the  sensory  tracts  was  accompanied  by  a 
diminution  in  size  of  the  posterior  column  and  horn  of  the 
same  side.  It  was  curious  that  no  unilateral  ascending  dege- 
neration was  noticed  in  any  part  of  the  cord.  In  my  case  no 
definite  lesion  of  Clarke's  columns  was  noticed,  and  remember- 
ing how  the  number  of  cells  on  each  side  in  any  one  plane 
vary  in  this  group,  there  seems  hardly  sufficient  evidence,  from 
the  comparatively  slight  difference  on  the  two  sides  in  Fried- 
lander  and  Krause's  cases,  to  assert  that  it  is  sensory  in  function. 
It  must,  moreover,  be  remembered  that  Ross  long  ago 
suggested  that  the  cells  of  Clarke's  column  were  specially 
connected  with  the  innervation  of  the  viscera.  This  idea  has 
been  worked  out  and  fairly  established  by  Gaskell,^  and 
adopted  by  Ferrier  in  his  new  work. 

I  thus  finally  conclude  that,  after  amputations  of  limbs,  the 
changes  which  occur  may  be  explained  simply,  and  might 
have  been  expected  from  a  priori  reasoning.  The  nerve  fibres 
up  to  and  with  their  centres  in  the  cord  atrophy  from  pure 
disuse.  Each  small  fibre  in  the  nerves  has  arisen  from  one 
large  fibre,  and  the  shrinking  which  thus  would  occur  appears 
to  be  compensated  for  by  the  great  widening  of  the  lymph 
channels,  and  the  slight  increase  of  connective  tissue  in  the 
small  bundles. 

The  unilateral  changes  in  the  brain  seem  only  to  occur  if 
the  amputation  is  performed  early  in  life. 

'  'Journal  of  Physiology,'  vol.  vii.  No.  1. 
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OASES  OF  INJUUY  TO  THE  CEUVICAE  KEGION  OF 
THE  SPINAL  COKD. 

BY    WILLIAM   TIIORBURN,   M.D.,   B.S.  (lOND.),    F.R.C.S. 
Surgical  Jtrcjidrar  fn  the  MnncheMer  Eoyal  Infirmary,  &c. 

The  following  cases  of  injury  to  the  spinal  cord  liavc  been 
treated  in  the  Manchester  Royal  Infirmary  since  January, 
1885,  and  appear  to  be  of  sufficient  interest  to  warrant  their 
collective  publication.  For  permission  to  make  use  of  them  I 
am  indebted  to  the  surgeons  under  whose  care  they  have  been 
admitted.  I  have  also  to  thank  the  house-surgeons  and  dress- 
ers of  the  Hospital  for  much  assistance  in  taking  the  notes, 
but  I  am  especially  indebted  to  the  Resident  Surgical  Officer, 
Mr.  Joseph  Collier,  who  has  had  exceptional  opportunities  of 
observing  most  of  these  patients  throughout  their  stay  in  the 
wards,  and  who  has  most  generously  placed  his  private  notes 
at  my  disposal.  Except  where  otherwise  stated,  the  post-mor- 
tem examinations  have  been  made  by  Dr.  Harris,  pathologist 
to  the  Infirmary.  I  may  add  that  tlie  cases  are  in  no  way 
selected,  all  injuries  of  the  cervical  region  of  the  cord  which 
we  have  admitted  during  the  last  eighteen  months  being  hero 
included.  We  have,  of  course,  had  cases  presenting  slight 
bruises  of  the  back,  it  may  be  w  ith  somewhat  prolonged  pain 
and  weakness,  but  in  none  of  these  were  there  any  symptoms 
of  injury  to  the  cord,  and  tliey  are  therefore  not  included  in 
the  present  series.  We  have  had  no  case  of  "  concussion  of  the 
spine  "  in  which  spinal  cord  symptoms  supervened  on  a  remote 
injury,  a  general  shake,  or  a  slight  local  injury,  nor  have  I  ever 
seen  such  a  case  in  the  Manchester  Infirmary, 

The  cases  arrange  themselves  into  two  great  classes,  the  one 
where  the  diagnosis  was  confirmed  and  the  symptoms  explained 
l)y  the  death  of  the  patient  and  a  post-mortem  examination  ; 
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the  otlioi"  whcro  tlicro  was  lortniiatcly  no  sncli  (loinonstration 
of  the  patholoo-ical  coiulilioii.  Jt  will  bo  convenient  to 
consider  first  the  cases  in  the  former  group,  and  then  to 
endeavour,  by  the  li-rht  tlius  gained,  to  realise  more  fully  the 
significance  of  the  remainder. 


Case  1. —Fracture-dislocation  between  the  Fifth  and  Sixth.  Cervical 
Vertebnv. — Complete  Paralysis  of  all  Nerves  helvio  the  Fifth 
Cervical. — Death. 

L.  F.  was  admitted  to  the  Manchester  Eoyal  Infirmary  under 
the  care  of  Mr.  Jones  on  June  5th,  1886.  The  patient  was  a  man, 
aged  68,  a  lahouier  by  occupation.  On  June  Isf,  four  days  before 
admission,  he  was  standing  on  a  short  ladder  whitewashing,  when, 
two  of  the  rungs  of  the  ladder  giving  way,  he  fell  backwards  in 
such  a  position  that  while  his  feet  remained  caught  in  the  ladder, 
he  first  struck  the  back  of  his  neck  against  a  bench  some  two-and- 
a-half  feet  above  the  ground,  and  his  head  then  fell  to  the  ground. 
At  the  same  time  he  thinks  that  his  bucket  of  whitewash  fell 
upon  him. 

He  at  once  became  unconscious,  remaining  so  for  several  hours. 
On  regaining  consciousness  he  found  that  his  legs  were  quite 
immovable  and  his  arms  partially  so,  while  there  was  numb- 
ness in  the  lower  portion  of  his  body,  and  insensitivoness  to 
external  impressions,  coupled  with  a  dull  aching  pain.  There 
was  also  great  pain  in  the  head,  neck,  and  shoulders.  The  urine 
liad  to  be  drawn  off  twice  daily.  He  remained  in  this  condition 
until  his  admission  to  the  Infirmary  on  the  fourth  day  after  the 
accident. 

When  admitted  he  was  found  to  present  complete  paralysis  of 
the  lower  limbs,  and  of  the  abdominal  and  thoracic  muscles.  All 
the  muscles  of  the  arms  were  paralysed,  with  the  exception  of  the 
biceps,  brachialis  anticus,  supinator  longus  and  deltoid,  the  con- 
sequence being  that  the  elbows  were  flexed,  the  shoulder  abducted 
and  rotated  outwards,  and  the  hands  and  arms  fell  into  the 
position  indicated  in  the  annexed  engraving  (Fig.  1,  p.  512) 
taken  from  a  photograph  for  which  I  am  indebted  to  Mr.  Side- 
bottom.  There  was  no  power  of  extension  of  the  forearm,  but  a 
fair  degree  of  power  of  flexion.  Some  rotation  of  the  humerus 
could  be  effected,  apparently  by  the  fibres  of  the  deltoid.  The 
contractility  of  the  supra-  and  infra-spinati  was  not  ascertained  ; 
the  pectoralis  major  and  latissimus  dorsi  were  paralysed.  1'he 
l&wer  limbs   and    trunk  were  completely  anaesthetic   as   high  as 
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the  second  rib  in  front, — i.e.  as  liigli  as  the  desccndinj^  branehcs 
of  tlio  corvical  plexus — and  apparently  to  the  third  dorsal  vertebra 
behind.  Above  this  point  sensation  was  normal.  The  upper 
extremities  were  anti'sthotic,  witli  the  exception  of  the  outer  side  of 
thefore  arm  and  hand  and  the  balls  of  the  thumbs.  Both  cutaneous 
reflexes  and  tendon  reactions  were  absent  throughout.  Breathing 
was  entirely  diaphragmatic.  There  was  retention  of  urine,  and 
the  bowels  had  not  been  moved  since  the  accident.  The  penis 
was  subject  to  frequent  erections  with  seminal  emissions ;  on  the 
back  were  several  bed-sores.     The  pulse  was  slow  and  full;  the 


Fig.  1. — Position  occupied  by  the  limbs  in  a  case  of  comi^lcte  transverse  dcs- 
triiction  of  tbc  spinal  cord  immediately  below  the  level  of  origin  cf  tlie 
fifth  cervical  nerves. 


temperature  98°.  The  pupils  were  both  somewhat  contracted. 
Over  the  5th  and  Gth  cervical  vertebra?  was  a  slight  prominence, 
which  was  very  tender  on  pressure.  The  only  treatment  adopted 
was  complete  rest  on  a  water  bed,  catheterisation  at  intervals, 
and  some  simple  dressing  for  the  bed-sores. 

Diiring  the  progress  of  the  case  there  were  not  many  very 
important  deviations  from  the  sjTuptoms  above  described.  The 
urine,  which  was  at  first  healthy,  became  turbid  and  alkaline  a 
few  days  after  admission.  After  this  the  bladder  was  washed  OTit 
daily  with  boracic  lotion.  Priapism  became  more  constant.  The 
bowels  were  never  moved  except  after  the  use  of  an  enema,  or  of 
croton  oil.  On  June  9th,  four  days  after  admission,  the  arms  had 
become  completely  anaesthetic  and  remained  so  .throughout.  The 
temperature  was  generally  sliglitlj'  below  the  normal  ;   the  pulse 
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was  often  50,  never  above  GO,      Kcs[)iration  was  lapiil  tln-oiigli- 
out,  being  usually  about  20,  sometimes  30  per  minute. 

The  patient's  strength  foiled  steadily,  and  at  times  there  was 
confusion  of  thought,  with  low  muttering  delirium  at  night.  lie 
complained  mainly  of  pain  in  the  neck,  and  of  cold  feet. 

On  June  15th  ho  had  lost  all  power  of  rotating  the  humerus, 
on  both  sides,  and  passive  movement  of  the  shoulder-joints  Avas 
veiy  painful.  The  cheeks  fell  in  and  out  very  markedly  on 
respiration.  Although  the  power  of  the  voice  remained  good, 
speech  was  almost  unintelligible ;  he  could  not  protrude  the 
tongue  beyond  the  teeth,  nor  freely  open  the  mouth.  There  was 
marked  fibrillar  trembling  of  the  masseteis ;  and  much  accumula- 
tion of  tenacious  saliva  about  the  mouth.  There  were  bed-sores 
over  the  sacrum,  on  the  inner  side  of  the  right  thigh,  and  on  the 
inner  side  of  the  left  knee,  these  having  hardly  changed  since 
admission. 

On  June  17th  the  contraction  of  the  deltoid  muscles,  which  had 
maintained  the  abducted  position  of  the  arms,  ceased,  and  the 
elbows  fell  to  the  sides,  the  elbow-joints  themselves  remaining 
flexed. 

From  this  date  the  patient  gradually  sank,  respiration  becoming 
more  laboured,  and  the  countenance  dusky,  while  there  was  in- 
creasing apathy.  On  June  25th  the  pupils  were  noted  as  being 
dilated  and  unequal,  the  right  being  the  larger  ;  there  was  a 
commencing  "  bed-sore  "  on  the  chest ;  on  washing  out  the  bladder 
there  came  away  shreds  of  what  was  thought  to  be  mucous 
membrane.     On  June  2Gth  he  died  exhausted. 

At  the  post-mortem  examination  was  found  depression  of  the 
6th  cervical  spine  and  lamina? ;  the  disc  between  the  5th  and 
Cth  vertebi-aj  was  broken  across,  the  upper  part  of  the  body  of 
the  Gth  vertebra  being  tilted  backwards.  The  lamina?  wore 
uninjured,  but  the  right  superior  articular  process  of  the  5th 
vertebra,  and  the  corresponding  transverse  process  of  the  Gth 
were  broken  off.  At  this  point  the  cord  was  compressed,  being 
flattened  for  a  distance  of  about  ^  inch.  The  dura  mater  was 
here  yellowish  and  opaque,  the  arachnoid  and  pia  mater  healthy. 
The  cord  was  much  softened  for  a  distance  of  two  or  three  inches 
above  and  one  inch  below  the  seat  of  injury,  especially  around 
the  central  canal,  where  it  was  quite  diffluent  and  of  a  yellowish 
colour,  showing  under  the  microscope  numerous  granule  cells. 
The  rest  of  the  cord  was  healthy.  The  bladder  contained  a 
quantity  of  blood-stained  turbid  fluid,  its  mucous  membrane 
hanging  in  shreds,  beneath  which  the  wall  was  dark  and  livid ; 
inflammation   had   extended    to   the    pelvic    cellular    tissue    and 
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peritoneum.  The  kidneys  were  congested,  and  presented  nuinerons 
scattered  points  of  suppuration  ;  there  was  no  dilatation  of  or 
suppuration  in  their  pelves.  The  other  organs  presented  nothing 
of  interest. 

This  case  is  a  sufficiently  typical  one  of  injury  to  the  spinal 
cord  above  the  origin  of  the  6th  cervical  nerves.     The  most 
interesting  feature  presented  by  it  is  the  distribution   of  the 
paralysis  and  anaesthesia.     Thus  we  find  tliat,  with  the  ex- 
ception of  the  deltoid,  biceps,  brachialis  anticus  and  supinators, 
there   was   absolute    paralysis   of  the  muscles  of  the  upper 
extremity.     The  case  is  thus  an  exact  counterpart  of  the  so- 
called  Erb's  paralysis,  in  which  we  meet  with  paralysis  of  the 
above  named  muscles  only,  and  enables  us  to  coniirm  previous 
researches  as  to  the  distribution  of  the  5th  cervical  nerve-root. 
Besides  the  intrinsic  muscles  of  the  arm  there  was  certainly 
paralysis  of  the  pectoralis  major,  which  is  supplied  by  the  ex- 
ternal and  internal  anterior  thoracic  nerves,  and  jwesumably 
also  of  the  pectoralis  minor.     The  latissimus  dorsi  appeared  to 
be  paralysed,  and  no  doubt  it  had  lost  its  nerve  supply,  from 
the  long  subscapular,  as  well  as  from  the  numerous  smaller 
dorsal  and  lumbar  branches,  far  below  the  seat  of  the  lesion. 
That  the  subscapularis  was  paralysed  appeared  to  be  indicated 
by  the  external  rotation  of  the  humerus,  in  marked  contrast  to 
the  internal  rotation  seen  in  Erb's  paralysis  and  in  obstetrical 
paralysis,  where   this  muscle   is   spared.      It   was   not   found 
practicable  to  ascertain  the  condition  of  the  teres  major  and 
minor,  but  the  fact  that  the  former  is  supplied  by  the  middle 
subscapular  would  render  it  probable  that  it  was  paralysed  with 
the  subscapularis  and  latissimus,  whereas  the  nerve  to  the  teres 
minor  is  the  circumflex,  and  we  would  therefore  expect  it  to 
escape  with  the  deltoid.      The  teres  minor  would  also  aid  the 
posterior  fibres  of  the  deltoid  in  producing  the  well-marked 
external  rotation  of  the  humerus.     The  serratus  magnus,  supra- 
and  infra-spinati  remain  for  consideration ;  but  on  the  inner- 
vation of  these  three  muscles  we  have  here  no  information. 

In  Erb's  paralysis  these  muscles  escape,  and  would  therefore 
not  appear  to  be  supplied  by  the  5th  root ;  in  the  closely-allied 
form  of  peripheral  lesion  described  by  Duchenne  as  "  obstetrical 
paralysis,"  the  spinati  muscles  are  affected,  and  it  would  hence 
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appear  that  the  4tli  cervical  root  supplies  them  with  nerve 
fibres.  Certain  it  is  that  they  must  be  supplied  by  either  the 
4tb,  5th,  or  Gth  cervical,  inasmuch  as  their  nerve,  the  supra- 
scapular, is  derived  from  the  cord  formed  by  these  three, 
before  its  junction  with  any  other  root,  and  as  the  Gth  root  is 
found  to  supply  the  triceps,  which  is  not  affected  in  either 
Erb's  paralysis,  or  obstetrical  paralysis,  we  must  refer  the 
innervation  of  these  muscles  to  the  4th.  Thus,  then,  we  arrive 
at  the  result,  that  the  5th  cervical  nerve  supplies  only  the 
deltoid,  biceps,  brachialis  anticus  and  supinator  longus  (with 
probably  the  supinator  brevis  and  teres  minor  also). 

As  regards  sensation,  we  find  that  a  cord  lesion  which  cuts 
off  the  whole  of  the  nerves  of  the  brachial  plexus  below  the 
5th  cervical  causes  anaesthesia  of  the  whole  of  the  upper  limb, 
except  the  outer  side  of  the  arm  and  forearm,  and  the  radial 
border  of  the  thumb,  i.e.,  a  part  of  the  region  supplied  by 
branches  of  the  musculo-spiral  nerve.  Possibly  the  area  in 
which  sensation  was  retained  was  at  first  more  extensive  than  the 
above,  inasmuch  as  the  case  was  only  seen  for  the  first  time 
four  days  after  the  injury,  and  we  find  that  by  the  8th  day  all 
sensation  was  lost  in  the  upper  extremity  :  a  change  due,  no 
doubt,  to  extension  of  myelitis  from  the  seat  of  injury.  To  this 
same  zone  of  myelitis  we  must  ascribe  the  contracted  condition 
of  the  muscles  supplied  by  the  5th  cervical  root,  a  contraction 
which  slowly  gave  way  to  paralysis,  as  irritation  was  followed 
by  destruction  of  the  grey  matter  of  the  cord. 

The  affection  of  speech  and  other  symptoms  noted  in  the 
progress  of  the  above  case,  at  first  gave  rise  to  the  supposition, 
that  there  might  be  some  extension  of  myelitis  to  the  medulla 
oblongata ;  but  as  no  further  symptoms  of  bulbar  paralysis 
developed  themselves,  and  as  the  intermediate  cervical  muscles 
were  unaffected,  these  phenomena  would  appear  to  be  due  to 
the  general  debility  only. 

Case  II. — Fracture-dislocation  between  the  Fourth  and  Fifth  Cervical 
Vertehrce. —  Complete  Paralysis  of  Limbs  and  Trimlc. — Death. 

The  following  case  was  under  the  care  of  Mr.  Heath.  The  notes 
were  taken  by  the  dresser,  Mr.  W.  H.  Iddon. 

M.  L.,  male,  aged  45,  was  admitted  on  INIarch  27th,  1886.     He 
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had  fallen  from  a  scaffolding  8omo  forty  feet  in  height.  In  addition 
to  three  lacerated  scalp-woxiuds,  he  presented  the  following  symp- 
toms. There  was  severe  pain  in  the  back  of  the  neck.  All  four 
exti'emities  were  completely  paralysed,  as  wore  the  muscles  of  the 
trunk  and  abdomen.  The  limbs  and  trunk  were  absolutely 
anresthetic  below  a  line  running  across  the  thorax  at  the  level  of 
the  second  intercostal  space,  and  thence  across  the  deltoids  at  the 
junction  of  their  upper  and  middle  thirds  ;  above  this  line  sensation 
was  normal,  the  transition  being  quite  abrupt.  The  pupils 
were  equal,  and  appeared  to  be  of  normal  size.  There  was  no 
mental  aifection.  Eespiration  was  diaphragmatic ;  the  urine  was 
retained  ;  priapism  was  constant.  Death  took  place  a  few  hours 
after  admission,  apparently  from  dyspnoea. 

The  temperature  was  taken  several  times,  but  was  unfortunately 
not  recorded.  The  house  surgeon  assures  me  that  it  was  certainly 
not,  at  any  time,  far  from  the  normal. 

At  the  post-mortem  examination  there  was  found  a  fracture 
through  the  body  of  the  5th  cervical  vertebra,  and  the  interverte- 
bral disc  immediately  above  it,  The  spines  of  the  3rd,  4th  and 
6th  vertebrae  were  broken  off.  Outside  the  dura  mater  at  this 
point  was  a  very  slight  effusion  of  blood.  The  cord  was  much 
lacerated,  being  almost  torn  across  opposite  the  seat  of  fracture, 
and  was  very  soft  for  a  distance  of  nearly  1^  in.,  being  reddened 
by  extravasated  blood.  The  skull  and  its  contents  were  uninjured. 
The  lungs  were  oedcmatous. 

The  above  case  contrasts  well  with  Case  I.  Here  we  have 
the  lesion  affecting  the  5th  vertebra  and  the  disc  immediately 
above  it,  so  that  the  5th  root,  which  escapes  from  the  spinal 
canal  above  the  5th  cervical  vertebra,  would  be  injured,  as 
well  as  all  parts  below.  Hence  we  get  complete  paralysis  of 
sensation  and  motion  in  the  upper  extremity,  tlie  whole  of  the 
brachial  plexus  being  cut  off  from  the  brain,  with  the  exception 
of  the  branch  of  the  4th  cervical  nerve.  The  present  cases 
unfortunately  yield  no  evidence  as  to  the  distribution  of  this 
branch,  the  condition  of  the  posterior  scapular  muscles  not 
having  been  specially  noted. 

Case  III. — Dislocationhetween  the  Fourth  and  Fifth  Cervical  Vertehrse. 
— Complete  Faralysis  of  Limbs  and  Trunk. —  Death. 

C.  D.  was  admitted  under  the  care  of  Mr.  Hardie.  The  notes 
were  taken  by  Mr.  I'enson,   House-surgeon.     The  patient  was  a 
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carter,  30  years  of  ago.  Ho  was  atliuittod  on  August  3rcl,  1H8(), 
liaviug  talleu  IVoni  a  van,  of  wLicli  tlie  wheels  had  passed  over  his 
shonhlers. 

Oil  admission  he  complained  of  great  pain  at  the  back  of  the 
neck.  All  four  limbs  were  completely  paralysed,  and  there  was 
an;\3sthesia  below  the  level  of  the  descending  branches  of  the 
cervical  plexus,  liespiiation  was  diaphragmatic.  The  faeces  were 
passed  unconsciously.  Both  pupils  were  contracted,  the  palpebral 
fissures  nariowed,  and  the  eyeballs  presented  a  remarkable  sensa- 
tion of  softness  owing  to  paralysis  of  the  posterior  orbital  muscles. 
Pulse  was  full,  of  low  tension,  and  l)oating  at  the  rate  of  GO  per 
minute.  The  temperature  on  admission,  which  was  in  the  evening, 
was  96-8°. 

He  passed  a  restless  night,  and  on  the  next  morning  the 
following  additional  symptoms  were  noted.  There  was  constant 
priapism.  The  urine  was  retained,  and  great  difficulty  was  found 
in  passing  a  catheter,  due  apparently  to  the  extreme  dryness  of  the 
urethra,  as  it  entered  readily  after  an  injection  of  oil.  The  urine 
was  examined  for  sugar  and  albumin,  with  negative  results.  The 
face  was  much  congested  ;  the  pulse  remained  full  and  soft,  beating 
at  the  rate  of  130  per  minute.  The  temperature  at  8  a.m.  was  102  •  2°. 
An  interesting  fact  noted  by  Mr.  Collier  was,  that  when  the  patient 
was  told  to  take  a  deep  breath,  he  produced  contraction  of  the 
levator  anguli  scapxila3  muscle,  which  could  be  distinctly  felt 
beneath  the  trapezius,  thus  indicating  an  attempt  to  fix  the  scapula, 
and  bring  into  play  the  extraordinary  muscles  of  inspiration. 

At  10  A.M.  the  patient's  temperature  had  risen  to  103*6°;  at 
midday  to  105°,  at  2  p.m.  to  106°.  At  -4  p.m.  it  was  107-8°.  He 
now  became  insensible  and  livid,  and  the  breathing  more  shallow. 
The  whole  body  was  covered  with  a  profuse  hot  sweat.  At  5  p.m. 
he  died,  the  temperature  having  risen  to  108°.  The  temj)erafure 
after  death  was  not  recorded. 

At  the  'post-mortem  examination  there  was  found  a  rupture  of 
the  cartilage  between  the  bodies  of  the  4th  and  5th  cervical 
vertebras,  these  two  bodies  being  so  widely  sei:)arated  behind  that 
a  finger  could  be  introduced  between  them.  They  thus  formed  an 
obtuse  angle  posteriorly,  pressing  on  the  contents  of  the  spinal 
canal.  At  this  point  there  was  marked  post-mortem  staining  of 
the  meninges,  but  decomposition  was  so  far  advanced  that  it  could 
not  be  ascertained  whether  they  were  inflamed.  The  cord  itself 
Avas  here  comjiressed,  through  a  vertical  extent  of  ^  of  an  inch, 
into  a  narrow  band,  and  was  very  much  softened,  there  being  no 
distinction  between  the  grey  and  the  white  matter.  Elsewhere  the 
cord  showed  only  })Ost-morteni  softening. 
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The  posterior  parts  of  both  lungs  wore  ranch  congested,  and  in 
the  brain  were  numerous  puncta  cruenta.  There  were  no  other 
changes  of  interest. 

This  case  is  similar  to  the  hist,  the  lesion  a^jain  involving 
the  5th  cervical  nerve  and  all  parts  below  it,  and  the  symp- 
toms being  the  same.  We  shall  refer  again  to  such  further 
points  of  interest  as  it  presents. 

Cask  IV. — Fracture-dislocation  between  the  Fourth  and  Fifth  Cervical 
Vcrtehrse. — Partial  Paralysis  of  Bight  UjJper  Limb. —  Total  Para- 
lysis  of  other  Limbs  and  Trunlc. — Death. 

T.  L.  was  admitted  under  the  care  of  Mr.  Heath  on  Sept.  7th, 
188(>.  He  was  30  years  of  age,  and  a  carter  by  occupation.  Wliile 
attending  to  his  horse  the  animal  had  fallen  against  him,  crushing 
him  against  a  manger,  the  corner  of  which  struck  his  back  between 
tlie  shoulders.     He  immediately  fell  down  paralysed. 

On  admission  there  was  found  no  external  bruise  or  other 
evidence  of  injury,  except  a  sense  of  soreness  and  stiffness  in  the 
lower  cervical  spine  ;  no  irregularity  of  the  spinous  processes  could 
be  detected.  The  lower  limbs  and  trunk  muscles  were  entirely 
paralj' sed,  as  was  the  left  upper  extremity ;  the  right  upper 
extremity  was  paralysed  with  the  exception  of  the  deltoid  and 
biceps  (the  condition  of  the  brachialis  anticus  and  supinator  longus 
is  not  noted).  The  bladder  and  sphincter  ani  were  also  paralysed, 
and  there  was  priapism. 

There  was  anoBsthesia  of  the  lower  limbs  and  trunk,  and  of  the 
upper  limbs  with  the  exception  of  the  back  of  the  hand,  forearm 
and  arm  on  both  sides.  Breathing  was  entirely  diaphragmatic. 
The  pupils  were  widely  dilated.  The  temperature  was  100*  6^. 
The  treatment  consisted  in  the  use  of  a  water  bed  with  ice-tubes 
to  the  spine,  doses  of  ext.  ergot,  liq.,  three  times  daily,  and 
catheterisation. 

At  8  A.M.  on  the  following  day  the  temperature  had  risen  to 
105  •  2°;  at  noon  it  was  104°;  and  then  again  graduallj^  rose,  reaching 
105  •  6°  before  death,  which  occurred  on  the  second  daj'.  Breatliing 
became  more  difficult,  with  accumulation  of  mucus  in  the  bronchial 
tubes,  and  the  face  grew  very  livid.  He  died  asphyxiated  about 
thirty -six  hours  after  admission,  the  heart  continuing  to  beat  for 
some  ten  minutes  after  respiration  had  stopped.  An  unsuc- 
cessful attempt  was  made  to  save  the  patient  by  ble^diug  from 
the  arm,  artificial  respiration,  and  stimulation  with  the  faradic 
current. 
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At  tlio  jJOcs7-jHO>7f'Hi  exumiiKition  there  was  fouml  a  rupture  of 
the  eartiiago  hctwccu  the  4tli  and  5th  cervical  vertebne,  "  which 
fracture  had  extended  across  p(jstoriorly,  involving  the  laminaa 
i)f  the  4th  or  5th  vertebrae."  Tlie  spinal  membranes  were 
healthy.  The  cord  opposite  the  seat  of  fracture  was  not  at  all 
compressed,  but  was  for  a  distance  of  about  an  inch  very  soft  and 
pulpy,  containing-  numerous  pinictiform  htBuiorrhages,  which  were 
most  marked  in  the  central  grey  matter.  The  other  organs  were 
not  examined. 

This  case  presents  an  interesting  comparison  with  Case  I, 
on  the  one  liand,  and  with  Cases  II.  and  III.  on  the  otlier.  The 
lesion  of  the  spine  itself  was  less  severe,  and  tliere  was  less 
displacement  of  the  bones,  which  consequently  did  not  cause 
permanent  compression  of  the  cord.  There  was,  however, 
ample  evidence  of  a  temporary  crush  of  the  spine,  received,  no 
doubt,  at  the  time  of  injury,  the  bones  afterwards  recoiling 
partially  to  their  normal  position.  Such,  probably,  is  the 
explanation  of  many  cases  (as,  for  instance,  our  sixth  case), 
.where  there  is  little  or  no  evidence  of  bone  lesion,  but  the 
cord  itself  has  sustained  a  severe  injury.  An  accident  causes 
an  acute  bend  of  the  vertebral  column,  which  at  once  rights 
itself,  but  not  before  great  or  irreparable  damage  has  been 
inflicted  upon  tlie  contained  organ  ;.  and  many  of  these  cases 
have  been  regarded  as  instances  of  "  concussion  of  the  spinal 
cord,"  the  possibility  of  a  gross  mechanical  lesion  being  over- 
looked. Another  point  which  is  here  exemplified,  but  which 
is  more  fully  demonstrated  in  Case  VI.,  is  the  tendency  for 
haemorrhage  into  the  spinal  cord  to  affect  mainly  its  central 
portions,  where  its  substance  is  softest  and  where  the  large 
branches  of  the  central  spinal  artery  have  their  distribution. 

As  regards  the  distribution  of  the  paralysis  and  anaestliesia 
in  this  case,  we  find  that  there  wais  not  complete  annihila- 
tion of  the  functions  of  the  two  5th  cervical  nerves.  On  the 
left  side,  the  upper  limb  wa^  completely  paralysed,  as  in  Cases 
II.  and  III.,  but  on  the  right  side  the  muscles  supplied  by  the 
upper  root  of  the  brachial  plexus  had  partially  escaped,  the 
biceps  and  deltoid  not  being  paralysed.  As  regards  the 
supinators  and  the  brachialis  anticus  we  have  no  information, 
and  I  did  not  see  the  case,  but  should  suppose  that  these  also 
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prul)cibly  escaped,  although  it  is  quite  conceivable  that  their 
spinal  motor  cells  may  lie  a  little  lower  in  the  cord  and  may 
thus  have  been  involved  in  the  lesion.  Furtlier,  we  find  that 
as  in  Case  I.,  so  here,  sensation  was  retained  in  the  distribution 
of  branches  of  the  musculo-spiral  nerve,  on  the  outer  border 
of  the  arm,  forearm,  and  hand  of  both  sides. 


Case  V. — Commimded  Fracture  of  Fifth  and  Sixth  Cervical  Vertehrse. 
— Partial  Paralysis  of  Left  U}>per  Limb. — Total  Paralysis  of  other 
Limbs  and  Trmili. — Death. 

W.  H.  was  admitted  to  Mr.  Whitehead's  wards  on  April  30th, 
1886.  Ho  was  28  years  of  age,  a  wine-mercliant  by  occupation, 
and  of  intemperate  habits.  When  admitted  he  was  intoxicated,  and 
had,  while  in  that  condition,  fallen  over  the  bannistei"s  of  a 
staircase,  the  distance  not  being  ascertained.  He  complained 
of  great  pain  at  the  back  of  the  neck ;  but  there  were  no 
external  signs  of  injury.  There  was  complete  paraly.^i8  of  both 
lower  extremities  and  of  the  right  upper  limb ;  but  on  the  left  side 
he  could  bend  the  elbow-joint.  Kespiration  was  diaphragmatic. 
The  cutaneous  reflexes  and  tendon  reactions  were  abolished. 
Anaesthesia  -was  oomplete  below  the  branches  of  the  cervical  plexus, 
except  over  a  portion  of  the  left  upper  limb.  The  pupils  were 
moderately  contracted,  the  contraction — or  rather  imperfect  dilata- 
tion— showing  best,  as  is  usual  in  these  cases,  in  diffused  light : 
the  jialpebral  fissures  were  small.  The  pulse  was  slow  and  com- 
pressible. The  temperature  was  not  recoided,  but  was  below  the 
normal.     The  urine  was  retained,  and  the  penis  large  and  turgid. 

A  more  complete  examination  showed,  that  while  there  was 
absolute  loss  of  motion  and  sensation  in  the  right  upper  extremity, 
the  paralysis  had  on  the  left  side  spared  the  deltoid,  biceps, 
brachialis  anticus  and  supinator  longus ;  the  j)ectoralis  major  and 
latissimus  dorsi,  and  all  the  muscles  below  the  shoulder,  with  the 
exception  of  those  mentioned,  were  paralysed.  The  arm  occupied 
exactly  the  position  assumed  by  those  of  Case  I.,  being  slightly 
abducted  at  the  shouldei-,  rotated  outwards,  with  the  elbow  flexed 
and  the  forearm  and  hand  supine,  the  contrast  between  this  position 
and  the  complete  flaccidity  of  the  right  upper  extremity  being 
very  striking.  This  was  the  fii'st  case  in  which  this  remarkable 
piosition  of  the  limb  was  noted  in  the  Manchester  Infirmary,  the 
detection  of  its  significance  being  due  to  Mr.  Collier.  Its  imjDort- 
ance  is  shown  by  the  fact,  that  it  was  found  possible  to  ascertain 
the  exact  nature    of   the   cord    lesion    before   death,     Ana^sthcrtia 
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extended  over  the  whole  of  tlio  left  upper  extremity,  except  a 
htrij)  of  skiu,  some  three  iuehes  wide,  extending  downwards  from 
the  shoulder,  along  the  outer  side  of  the  limb  to  a  point  about 
three  inches  below  the  level  of  the  elbow- joint. 

The  patient  complained  much  of  difficulty  of  breathing,  which 
increased  rapidly,  and  he  died  asphyxiated  about  forty  hours  after 
the  accident.     Before  death  the  temperature  became  very  high. 

At  the  post-mortem  examination,  which  was  made  by  Dr.  I»uiy, 
Medical  Eegistrar,  there  was  f(^und  a  complete  crush  of  the  body  of 
the  5th  cervical  vertebra,  the  4th  being  displaced  downwards  and 
forwards,  with  its  left  transverse  and  articular  process  broken,  and 


Yiii.  2. — Third,  fourth,  fifth,  sixth  aud  seventh  cervical  vertebra)  from  Case  V., 
seen  from  the  front,  showing  a  comminuted  fracture  of  the  bodies  of  tlio 
fifth  aud  sixth  vertebra;. 

the  6th  split  vertically  :  the  condition  of  the  bones  is  shown  in 
Fig.  2.  In  front  of  the  bodies  of  the  injured  vertebras  was  some 
extravasation  of  blood.  On  opening  the  spinal  canal,  the  cord  was 
found  to  be  obliquely  compressed  in  sucli  a  way  that  the  upper 
limit  of  the  flattening  was  above  the  5th  cervical  nerve  on  the 
right  side,  but  between  that  and  the  6th  nerve  in  the  left,  as 
shown  iu  Fig.  3  (p.  522),  a  small  piece  of  the  body  of  the  fifth 
vertebra  pressing  upon  the  5th  root  of  the  right  side.  The  lungs 
were  intensely  congested,  and  portions  of  the  left  lower  lobe  sank 
when  thrown  into  water.  The  other  organs  presented  nothing  uf 
interest. 

This  case,  like  the  preceding  one,  is  au  instauce  of  oblique 
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injury  to  the  cord,  tlio  direction  of  tlic  obliquity  being  reversed, 
and  the  5th  root  escaping  on  the  left  side  only ;  and  it  thus 
offers  another  illustration  of  the  distribution  of  the  motor  and 
sensory  branches  of  this  root.  The  area  in  which  sensation 
was  retained  was  less  than  in  Cases  I.  and  IV.,  owing  probably 
to  some  of  the  lower  fibres  of  the  left  5th  root  also  being 
involved  in  the  lesion. 


Yw.  o. — S|iin:\l  conl  from  Case  V.,  seeu  from  beliind,  sliowiug  compression, 
oxtfutliiig  obliquely  from  above  tlie  origiu  of  the  sixth  cervical  nerve  ou  the 
left  side,  upwards,  so  fis  to  iuterccpt  the  fifth  nerve  ou  the  right  side. 

The  above  have  been  cases  of  fracture  of  the  cervical  spine, 
but  the  next  on  our  list  difiers  in  that  the  lesion  was  not  a 
fracture,  but  a  traumatic  hrcmatomyelia,  there  being  no  obvious 
lesion  of  the  spinal  column  itself. 


Case  VI. —  Traumatic  Hdemaiomyelia  in  Loiver   Cervical  and    Upper 
Dorsal  Region. — Death. 

J.  B.,  aged  3-i  years,  was  admitted  on  December  30th,  1885, 
tmder  the  care  of  Mr.  Heath,  suffering  from  an  injury  to  the  spine. 
He  was  a  carter  by  occupation,  aud   was   hurt,  while    loading  a 
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wagpjoii,  l)y  a  "  lipi)ler"  full  of  coal  fallinj^  upon  liim,  so  as  to 
tlirow  hiui  upon  his  face,  tho  coal  striking  him  between  the 
slionhlers. 

On  admission  to  tho  lulirniary  he  was  quite  conscious,  bnt 
stated  that  he  had  been,  rendered  insensible  for  some  time  by  the 
injury.  He  had  complete  loss  of  power  over  both  lower  extremi- 
ties, and  complained  of  great  pain  at  the  back  of  the  neck  and 
between  the  shoiilders,  wliich  was  increased  by  moving  the  head, 
lie  had  also  pain  from  a  severe  bruise  over  the  right  elbow.  On 
the  left  side  of  the  head  were  three  slight  scalp-wounds. 

A  more  careful  examination  showed  him  to  have  pain  mainly 
over  the  5th  and  Otli  cervical  vcrtebra3,  increased  by  pressure; 
but  no  irregularity  was  here  detected  in  the  spine.  There  was 
absolute  paralysis  of  both  lower  extremities,  with  deficient  action 
of  the  intercostal  and  anterior  abdominal  muscles  in  respiration, 
but  good  movement  of  the  diaphragm.  Both  legs  were  com2:)letely 
anaesthetic  as  high  as  the  knees  ;  but  thence  upwards  he  had  some 
sensation,  although  there  was  distinct  numbness  as  high  as  a 
line  drawn  round  the  abdomen  about  two  inches  below  the 
umbilicus.  There  was  no  hypera3sthesia.  The  plantar  reflexes 
were  noted  as  "  almost  absent,"  and  the  feet  felt  very  cold,  with 
some  prickling  sensation.  He  had  distinct  priapism.  Both  pupils 
were  much  contracted,  but  equal  and  contracting  further  on  ex- 
posure to  light.  There  was  no  vomiting  and  no  mental  affection. 
He  was  placed  on  a  water  bed,  the  scalp-wounds  dressed,  and  ext. 
ergot,  liq.  administered  in  5ss  doses.  In  the  evening  the  urine 
had  to  be  drawn  off. 

On  the  following  day  there  was  still  absolute  paralysis  of  the 
lower  limbs  ;  but  there  was  now  no  anaesthesia.  The  priapism 
had  subsided,  and  the  urine  was  passed  without  any  trouble.  Tho 
diaphragmatic  respiration  was  very  marked.  On  examining  the 
arms,  which  had  not  been  done  the  day  before,  I  found  distinct 
feebleness  of  the  flexors  of  the  wrist  and  fingers  on  both  sides  ; 
the  grip  was  very  feeble,  but  the  power  of  extension  against  resis- 
tance little  if  at  all  diminished.  Both  superficial  reflexes  and 
tendon  reactions  were  everywhere  absent.  The  left  pupil  was 
somewhat  contracted,  but  the  right  one  very  much  more  so ;  both 
contracted  further  on  exposure  to  light.  The  patient  had  some 
vomiting  during  the  night,  and  there  were  rales  all  over  the  chest. 
The  morning  temperature  was  98-6''  F. ;  in  the  evenino-  it  was 
99-8°  F. 

On  the  following  day,  January  1st,  1886,  his  faices  were  passed 
involuntarily.  There  was  severe  and  painful  cough,  and  all  over 
the   chest   loud   crackling   rales ;   the   countenance    was   cyanotic. 
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No  other  cJiango  litid  occurred.  Temp.,  morning,  99'^ ;  evening,  1 00'' 
The  cyanosis  and  difficulty  of  breathing  now  rapidly  increased, 
and  there  was  dulness  at  the  bases  of  both  lungs,  but  no  crepi- 
tations were  heard.  Without  further  symptoms,  the  man  died  on 
tie  niglit  of  January  2nd,  1880. 

At  the  post-mortem  examination  there  was  found  engorgement 
of  the  bases  of  both  lungs  and  of  the  right  side  of  the  heart ;  but 
the  other  organs  were  healthy,  with  the  exception  of  the  spinal 
region,  wliich  is  thus  described.  "  A  small  dark  black  haimor- 
rhagic  effusion  existed  in  the  muscles  over  the  lower  cei-vical  and 
upper  dorsal  regions."  The  membranes  of  the  cord  were  quite 
normal,  and  the  external  appearance  of  the  cord  itself  presented 
no  evidence  of  injury;  but  "on  section  there  was  found  to  be 
a  dark  black  hfemorrhago  into  the  central  grey  matter,  in  the 
lower  cervical  and  upper  dorsal  regions.  This  hajmorrliage,  which 
measuied  in  its  vertical  extent  from  Ig  to  2  ins.,  was  in  the 
greater  part  of  its  extent  situated  centrally,  occupying  the  whole 
of  the  cential  grey  matter  and  extending  but  little  into  the 
white  substance,  which  in  its  neighbourhood  was  merely  softened 
and  of  a  faintly  yellow  tinge.  At  the  lower  part,  for  a  very  short 
distance,  the  hajmorrhage  was  limited  to  the  anterior  cornu  of  the 
right  side,  while  the  corresponding  loft  horn  appeared  to  be 
perfectly  healthy.  Elsewhere  the  cord  was  firm,  and  presented  no 
abnormality." 

The  above  case  presents  a  large  number  of  points  of  interest. 
In  the  first  place,  as  regards  the  pathology,  we  see  here,  as  in 
Case  IV.,  the  tendency  for  haemorrhages  in  the  cord  to  affect 
the  region  immediately  surrounding  the  central  canal,  where 
the  vascular  supply  is  very  free.  But  the  question  which  at 
once  presents  itself  is,  how  are  we  to  explain  the  occurrence  qf 
this  haemorrhage  without  an  injury  to  the  vertebral  column  ? 
It  appears  to  us  impossible  to  suppose  that  it  was  due  solely  to 
concussion — to  an  indirectly-transmitted  shake  or  jerk  of  the 
cord.  If  such  were  the  method  of  its  production,  and  if  it  were 
due  to  the  cord  being  jerked  forwards  against  the  bodies  of  the 
vertebrae,  we  should  expect  the  post-mortem  evidence  of  the 
bruise,  thus  given  to  that  delicate  structure,  to  extend  over  a 
Avider  area:  the  cord  would,  in  such  an  injury,  be  thrown 
forwards  without  any  acute  bend,  and  we  should  expect  to  find, 
not  a  single  localised  hajmorrhage,  but  a  more  diffused  and 
extensive  lesion.     It  appears  far  more  probable  that  the  mode 
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of  pvoduction  of  the  injury  was  a  sharp  bond  of  tlic  vertebral 
column  at  the  region  whore  it  was  struck — the  blow  being,  as 
we  have  seen,  a  direct  and  severe  one — the  bones  at  once 
recoiling,  but  tlie  more  delicate  cord  being  partially  ruptured 
at  the  point  of  this  sharp  bend.  A  condition  somewhat  similar 
to  this  is  seen  in  Case  IV.,  where,  however,  the  spinal  column 
shows  tlie  effects  of  the  strain  to  wliich  it  has  been  submitted, 
although  it  has  recoiled  suiliciently  to  obviate  permanent 
compression  of  the  cord.  In  the  present  instance  we  have 
only  to  suppose  the  injury  to  the  framework  to  have  been 
a  little  less  severe  than  in  Case  IV.,  and  the  crush  to  its 
contained  viscus  to  have  been  practically  the  same.  This 
explanation  of  a  temporary  bend  of  the  spine,  with  consequent 
injury  to  the  cord,  is  advanced  by  Mr.  Page  in  the  July 
number  of  'Brain,'  as  the  true  pathology  of  MM.  Dumenil 
and  Petit's  case  of  "  concussion "  there  described ;  and  we 
would  suggest  that  the  present  case  not  only  confirms  Mr. 
Page's  view,  but  that  the  case  which  he  quotes  was  probably 
of  exactly  the  same  nature  as  the  one  at  present  under  con- 
sideration. Had  our  case  survived  for  thirty-five  days,  as  did 
that  of  MM.  Dumenil  and  Petit,  we  should  have  expected 
to  find  exactly  the  appearances  described  by  them,  viz.  a 
patch  of  softening  and  discoloration  at  the  point  struck,  with 
probably  a  secondary  degeneration  of  the  lateral  columns 
below  that  region. 

If,  however,  we  are  to  assume  the  present  case  to  be  one  of 
direct  injury  and  not  of  "  concussion  "  of  the  cord,  it  will  be 
necessary  for  us  to  explain  the  various  symptoms  produced  by 
this  comparatively  slight  lesion,  and  this  there  appears  to  be 
no  difficulty  in  doing.  It  is  well  recognised  that  in  the 
case  of  cerebral  haemorrhage,  we  meet  with  two  classes  of 
symptoms,  viz.  those  due  to  the  actual  destruction  of  a 
portion  of  the  brain  substance  by  the  effused  blood,  which  are 
permanent ;  and  those  due  to  compression  of  surrounding  tracts 
or  nuclei,  Avhich  are  more  or  less  evanescent,  their  disappearance 
being  conditional  on  the  absorption  of  the  blood  and  conse- 
quent diminution  of  the  compressing  force.  Thus  it  may  be 
and  often  is  the  case,  that  the  "  compression  symptoms " 
entirely  oversliadow  the  "  destruction  symptoms,"  and  that  a 


52(5       CARES   OF   INJURY   TO   THE   CEllVICAL   TIEGTON 

comparatively  trifling  Ltcmorrhagc  may  cause  extensive  and 
more  or  less  persistent  compression  of  important  portions  of 
the  brain.  Precisely  similar  appears  to  have  been  the  con- 
dition in  the  present  case.  The  haemorrhage  itself  occupied 
only  the  region  of  the  central  canal  in  the  lower  cervical  and 
upper  dorsal  portions  of  the  cord,  extending  to  but  a  slight 
extent  into  the  right  anterior  cornu.  But  this  effusion  of 
blood  would  suffice  to  cause  more  or  less  pressure  upon  the 
whole  of  the  cord  at  this  level,  a  pressure  to  which  probably 
that  structure  would  soon  accommodate  itself,  having,  as  it  has, 
ample  room  to  expand.  Perhaps  then  it  will  not  be  too  bold 
an  assumption  to  suppose  that  the  direct  symptoms,  due  to 
destruction  of  the  grey  matter  l^y  the  blood,  were  insignificant ; 
the  other  and  more  serious  results  of  the  injury  arising  from 
mere  compression  by  this  effusion. 

There  is  no  difficulty  in  attributing  the  paralysis  of  the 
lower  part  of  the  body  to  compression  of  the  descending 
columns  of  the  cord.  The  ana3sthesia  was  partial  only,  be- 
coming somewhat  gradually  less  marked  towards  its  upper  limit, 
and  this  would  coincide  with  the  view,  that  the  sensory  fibres 
for  the  lower  part  of  the  body  are  more  centrally  situated  in 
the  spinal  cord  :  a  condition  obviously  convenient  in  view  of 
the  fact,  that  they  have  a  longer  course  to  travel.  If  this  be 
their  arrangement,  we  should  expect  exactly  the  condition 
which  we  find,  viz.  a  more  severe  compression,  and  con- 
sequently more  absolute  loss  of  conduction  of  the  deeper 
fibres,  those  most  superficially  situated  having  apparently 
escaped  altogether.  Again,  in  the  case  of  the  arm  muscles,  we 
find  that  the  extensor  muscles  of  the  wrist  and  fingers  have 
apparently  escaped  entirely,  whereas  the  flexors  are  partially 
paralysed.  Now,  the  hoemorrhage,  extending  as  it  did  to  the 
lower  cervical  region,  would  compress  the  anterior  cornua  in 
that  region,  and  it  is  well  recognised  that  it  is  from  this 
portion  of  the  cord  that  the  flexors  of  the  wrist  receive  their 
nerve  supply :  these  muscles  are  not  completely  paralysed,  as 
would  be  the  case  in  a  destroying  lesion  of  their  nuclei,  but 
partially  so,  as  we  should  expect  in  a  compression  lesion.  On 
the  other  hand,  the  extensors  of  the  wrist  and  fingers  derive 
their    nerve    supply  from  a  somewhat   higher   point   in   the 
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conl,  i)vobably  from  the  Oth  or  7th  cervical  nerve,  and  these 
muscles  are  little,  if  at  all,  affected,  while  the  muscles,  already 
so  often  mentioned,  which  are  supplied  by  the  5th  cervical 
root,  certainly  escaped  entirely.  Finally,  the  early  diminution 
of  the  anfesthesia,  and  of  other  symptoms  such  as  the  pria- 
pism and  retention  of  lU'ine,  would  well  accord  with  the  theory 
of  their  production  by  a  compression  of  the  conducting  fibres, 
to  which  the  latter  rapidly  accommodate  themselves.  On  these 
grounds  then  we  hold,  that  in  no  sense  can  the  above  case  be 
regarded  as  one  of  concussion  of  the  cord,  but  rather  as  one  of  a 
direct  blow  causing  a  small  local  lioemorrhage,  with  im]iortant 
symptoms  arising  from  the  compression  thereby  induced. 

"We  now  leave  the  region  of  diagnosis  by  post-moj'tem 
examination,  and  pass  on  to  the  consideration  of  some  cases  of 
recovery  after  injury  to  the  cervical  spine. 

Case    VII. — Traumatic   H-eematomyeVm   in   Middle    Cervical   Bcgion. 
—Becovery  loitJi  Persistent  Symjytoms. 

W.  H.,  aged  36,  a  carter,  was  admitted  under  the  cure  of  Mr. 
Hardie  on  June  13th,  1885.  About  half-an-hour  before  admission 
he  had  fallen  between  the  shafts  of  a  van  which  he  was  driving, 
one  wheel  of  whioh  had  passed  over  his  shoulders.  It  may  be 
remarked  that  there  was  no  history  of  syphilis. 

On  admission  he  lay  quite  helpless,  there  being  complete  paralysis 
of  the  left  arm  and  of  both  legs,  while  the  right  arm  was  partially 
paralysed,  but  retained  some  motor  power  "  especially  at  the 
elbow."  Eespiration  was  diaphragmatic.  The  reflexes  were 
normal.  There  was  anaBsthesia  below  the  distribution  of  the  cer- 
vical nerves.  Speech  was  laboured,  owing  to  difficulty  in  breathingj 
but  there  was  no  loss  of  consciousness  or  mental  confusion.  The 
left  pupil  and  palpebral  fissure  were  slightly  smaller  than  those  of 
the  right  side.  There  was  much  pain  in  the  back  of  the  neck, 
but  no  abnormality  was  there  detected.  After  he  had  been  put  to 
bed,  he  was  able  to  move  the  right  lower  extremity  slightly.  He 
•was  placed  on  a  water  bed,  the  head  being  fixed  by  sand-bags. 
There  was  great  thirst  and  dryness  of  the  mouth. 

The  urine  had  to  be  drawn  off;  it  was  acid,  of  a  specific  gravity 
of  1010,  and  contained  neither  sugar  nor  albumin.  He  passed  a 
fairly  good  night. 

On  the  following  morning  it  was  ascertained  that  sensation  was 
nowhere  absolutely  lost,  but  that  it  was  impaired  on  both  sides  of 
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the  body,  but  more  markedly  on  the  right  than  on  tlie  left.  There 
•was  more  power  of  moving  the  right  leg  and  arm ;  the  limbs  of 
the  left  side  remained  completely  paralysed.  Other  symptoms 
continued  as  before  ;  the  temperature  was,  in  tlie  morning,  100''2 
in  the  evening,  101''.  There  was  free  perspiration,  the  urine  was 
scanty  and  high-coloured, 

"When  examined  on  June  15th,  forty-eight  hours  after  the 
accident,  he  was  feeling  much  better  and  had  less  pain  in  the  neck. 
lie  had  more  power  over  the  right  arm  and  leg,  and  an  exami- 
nation of  the  arm  showed  that  the  rhomboids,  posterior  scapular 
muscles,  deltoid,  biceps  and  supinator  longus  acted  well,  whereas 
the  other  muscles  of  this  limb  were  paralysed.  The  left  arm  and 
leg  remained  completely  paralysed.  Sensation  was  returning  on 
both  sides,  but  remained  less  acute  on  the  right  than  on  the  left 
side.  This  diminution  of  sensation  extended  as  high  as  the  supra- 
clavicular branches  of  the  cervical  plexus.  The  reflexes  were 
normal.  There  appeared  to  be  some  slight  movement  of  the  inter- 
costal muscles  in  respiration.  The  pulse  was  beating  at  the  rate 
of  102;  the  temperature  was,  in  the  morning  102";  in  the  evening, 
102°-4. 

On  the  following  day  there  was  further  gain  of  sensation  and  of 
power  on  the  right  side.  On  the  left  side  were  slight  pricking 
sensations.  The  temperature  Lad  fallen  to  90''-4.  Other  symptoms 
were  as  before.  It  was  noted  that  there  had  throughout  been  no 
priapism. 

On  June  17th  he  passed  his  urine  without  the  use  of  a  catheter, 
and  had  no  further  trouble  with  it.  His  bowels  were  now  opened 
for  the  first  time  since  the  accident.  The  piilse  remained  some- 
what rapid,  being  85  in  the  morning  and  100  in  the  evening;  the 
temperature  was  101°.  On  the  19th  there  was  distinct  costal 
respiratory  movement.  The  pulse  was  still  rapid  and  the  tempe- 
rature 100^.  On  the  26th  the  temperature  for  the  first  time  reached 
the  normal,  at  which  it  afterwards  remained,  except  temporarily 
on  two  unexplained  occasions. 

On  June  2-ith  there  seemed  to  be  little  or  no  further  change.  He 
was  ordered  iodide  of  potassium  in  gr.  10  dosts.  From  this  point 
improvement  progressed  very  slowly.  On  July  4th  he  was  able 
to  move  his  shoulders  slightly  on  both  sides,  and  the  intercostal 
muscles  acted  more  freely  on  the  right  than  on  the  left  side ; 
there  was  no  other  change  in  the  paralysis.  The  knee-jeik 
was  exaggerated  on  both  sides ;  there  was  no  ankle-clonus.  On 
July  20th  he  was  transferred  to  the  medical  wards  under  the  care 
of  Dr.  Eoss,  where  very  full  notes  of  his  condition  were  taken  by 
Dr.  Bury,  INIedical  Registrar,  of  which  an  abstract  onlj'^  is  here 
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f^ivon.  At  this  tiino  it  was  noted  tlmt  oost'il  resi)iiMtion  was  still 
deficient,  l)oin<;  apparently  more  so  in  tlie  lower  ribs  (probably 
beeause  the  downward  traction  of  the  diapliragm  was  able  to 
overcome  the  expansion). 

The  following  was  the  condition  of  the  riglit  uppir  limlj : — The 
wrist  was  semiflexed  and  somewhat  inclined  towards  the  ulnar  side, 
having  very  slight  power  of  flexion  and  extension.  The  thumb  lay 
fully  extended,  but  could  bo  slightly  flexed,  adductod  and  abducted  : 
there  being,  however,  no  power  of  opposition.  The  first  phalanges 
of  the  fingers  were  extended,  the  second  and  third  partially  flexed  ; 
there  was  slight  power  of  flexion  of  the  metacarpo-phalangeal  joints, 
but  no  movement  at  the  inter-phalangeal  joints.  As  regards  lateral 
n)Ovement  there  was  slight  power  of  abduction  and  adduction  of 
the  first  and  fourth  fingers,  but  the  second  and  third  were  immovable, 
having  always  a  slight  interval  between  them.  He  could  pronate 
the  wrist  aiid  then  bring  it  half-way  into  the  supine  j.osiiion,  but 
not  beyond  this.  The  elbow  was  semiflexed  and  could  be  partially 
flexed,  but  not  extended  and  passive  extension  caused  the  tendon 
of  the  biceps  to  stand  out  very  sharply.  At  the  shoulder-joint 
there  was  diminished  movement,  especially  of  abduction,  external 
rotation  and  flexion  ;  he  could  touch  the  tip  of  the  opposite  shoulder 
but  not  his  head.  There  was  marked  w^asting  of  the  whole  limb. 
A  very  powerful  faradic  cunent  caused  slight  contraction  of  the 
extensors  and  flexors  of  the  elbow,  and  of  the  serratus  magnus,  but 
of  none  of  the  other  muscles  of  the  limb  or  shoulder.  The  galvanic 
current  gave  the  "  reaction  of  degeneration  "  with  the  pectoralis 
niMJMr,  deltoid,  supra-  and  infra-spinatus,  biceps,  triceps,  extensors 
and  flexors  of  the  forearm  and  muscles  of  the  hypothenar  and 
thenar  eminences.  On  the  left  side  the  condition  was  similar, 
except  that  there  was  even  less  power  of  voluntary  movement.  In 
brief,  there  was  well-marked  "  atrophic  paralysis  "  of  all  muscles 
supplied  by  the  brachial  plexus.  The  movements  of  the  lower 
limbs  were  weak,  but  of  normal  range,  except  for  some  deficiency 
at  the  left  ankle,  and  the  electric  reactions  were  also  here  normal. 

It  was  not  easy  to  map  out  fully  the  extent  of  sensory  deficiency, 
owing  to  the  fact  that  there  was  nowhere  ab.-^olute  anaesthesia,  nor 
any  defined  limit.  On  both  sides  sensation  was  normal  in  tlie 
neck,  and  as  far  downwards  as  the  lower  limit  supplied  l)y  the 
cervical  plexus,  that  is,  to  the  level  of  the  third  rib.  There  was 
below  this  limit  marked  diminution  of  sensation  on  the  right  side 
extending  to  within  ^  inch  of  the  middle  line  in  front :  at  this 
point  there  was  an  area  of  ti'ansition,  and  to  the  left  of  the 
middle  line  sensation  was  normal.  Behind,  the  anaesthetic  area 
extended  over  the  whole  of  the  right  side  of  the  tiunk  as  far  as  a 
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vertical  lino,  midway  l)etwcon  the  posterior  border  of  tho  right 
scaj)tila,  and  the  spines  of  the  vcrtcbiaj ;  the  upper  limit  of  anais- 
thesia  being  here  tho  spine  of  the  scapula.  The  right  shoulder 
was  not  ana'sthetic.  There  was  no  aiiK'Stliesia  of  the  left  half  of 
the  trunk.  The  right  lower  limb  was  ana;sthetic,  tho  left  was 
not — in  fact,  there  was  partial  anaisthcsia  of  the  whole  of  the 
right  side  of  the  trunk  and  lower  extremity,  with,  normal  sensation 
on  the  left  side.  In  the  upper  limbs  the  distribution  of  anaesthesia 
was  symmetrical,  affecting  the  whole  of  the  limbs,  excepting  a 
strip  of  skin,  running  from  tho  shoulder,  along  tlie  centre  of  the 
biceps,  and  then  straight  downwards  along  the  front  of  the  fore- 
arm to  the  hand,  where  it  spread  out,  so  that  the  only  part  of  the 
hand  which  was  anaesthetic  was  the  thumb,  the  rest  having 
apparently  normal  sensation  both  in  front  and  behind. 

The  knee-jerk  was  much  exaggerated,  and  there  was  marked 
ankle-clonus ;  the  superficial  reflexes  were  absent,  and  there  were 
no  reflexes  in  the  upper  limbs. 

The  skin  over  the  anaesthetic  areas  was  hot  and  dry,  the 
slightest  prick  or  scratch  causing  a  briglit  red  spot  or  line.  There 
was  slight  swelling  and  tenderness  at  the  back  of  each  wrist.  The 
inter-phalangeal  joints  were  also  thought  to  be  slightly  swollen, 
but  were  probably  merely  rendered  more  prominent  by  the  general 
atrophy.  The  finger-nails  were  long,  the  skin  at  their  roots 
being  red,  smooth,  and  shining. 

The  left  pupil  was  slightly  smaller  than  the  right,  and  the  left 
palpebral  fissure  somewhat  narrowed. 

The  patient  remained  under  observation  for  rather  more  than 
three  months  after  this,  taking  a  mixture  of  iron  and  quassia. 
During  this  time  voluntary  power  increased  coufeiderably  in  the 
right  upper  extremity,  and  to  a  slight  extent  in  the  left ;  when 
last  seen  he  could  move  the  fingers  of  the  right  hand  fairly  well  in 
all  directions,  had  slight  power  of  opjDOsition  of  the  thumb,  could 
raise  the  elbow  to  the  level  of  the  shoulder,  and  could  touch  the 
top  of  the  head  with  his  hand.  Sensation  had  also  improved. 
There  was  still  some  difficulty  in  moving  the  left  ankle,  but 
otherwise  the  movements  of  the  lower  limbs  were  good. 

Superficial  reflexes  were  obtained  over  the  abdomen  ;  the  cre- 
masteric reflexes  were  still  absent,  the  plantar  was  got  on  the  right 
side  only.  The  knee-jerk  was  less  marked  on  the  right  side  than  it 
had  been,  but  was  unaltered  on  the  left.  There  was  no  other 
change,  and  the  vital  functions  were  well  performed. 

Kegarded  in  the  light  of  the  preceding  eases,  there  can  be 
little  difficulty  in  following  the  course  of  events  in  the  present 


OF    THE    SriNAL    COT^D.  531 

instance.     The  primary  lesion  was    ])robably  a    haMuorrhage 
into  the  cord  situated  similarly  to  that  of  Case  VI.,  but  of 
somewliat  greater  extent.     On  the  left  side  it  appears  to  liave 
oxtei\ded  sufficiently  high  to  annihilate,  either   by  pressure 
on  or  by   destruction  of  the  grey  matter,  the  whole   of  the 
functions  of  the  nuclei  connected  with  the  brachial  plexus  of 
that  side.     On  the  right  side  the  nuclei  of  the  5th  cervical 
nerve  have  escaped,  as  have  the  pupillary  fibres.     The  parts  of 
the  cord  below  this   point  have  also  been  affected,  probably 
owing  to  compression  of  the  conducting  tracts,  and  thus  we 
find   partial   anaesthesia,  which   undergoes  gradual   improve- 
ment ;    and  retention  of  urine,  which  soon  passes  off.     It  is 
noticeable  that  this  is  the  only  one  of  our  cases  of  cervical 
injury  in  which  there  was  no  jiriapism,  and  that  in  Case  VI., 
which  was  also  an  instance  of  mere  temporary  compression  of 
the  conducting  paths,  priapism  was  of  short  duration.     In  the 
present  instance,  as  in  Case  VI.,  there  is  paralysis  of  the  lower 
part  of  the  body,  owing  to  pressure  on  the  lateral  columns, 
and  at  a  later  stage  we  have  clearly  developed  the  symptoms 
of  descending  degeneration  of  those  columns.     The  simplicity 
of    the   case   is,    however,    interfered   with    apparently   by  a 
localised   myelitis   arising   round   the   haemorrhage  and  thus 
causing  some  extension  of  its  destructive  effects.     Hence  in 
the  later   stages  of  the  case  we  find  the  5th  cervical  nerve 
losing  its  functions  on  the  right  as  well  as  on  the  left  side. 
That  the  left  side  was  the  more  severely  injured  is  evidenced 
by  the  fact,  that  the  anaesthesia  was  more  complete  and  more 
permanent  on  the  right  side  of  the  body.     It  will  also  not 
escape   notice   that,   whereas   the    muscles    supplied   by   the 
brachial   plexus   presented   the   "  reaction   of    degeneration," 
those  of  the  rest  of  the  body  did  not,  thus  evidencing  farther 
a  "  destroying  lesion  "  of  the  grey  matter  of  the  cord  in  the 
lower  cervical  region  on  the  one  hand,  and  a  mere  interference 
with  conduction  to  the  parts  below  on  the  other.     In  the  same 
way  we  find  that  in  the  case  of  the  brachial  plexus,  sensation 
is  impaired   on   both    sides,   whereas,   below    this   point,    the 
anaesthesia  is  limited  to  the  right   half  of  the  body,  corre- 
sponding with  the  obviously  greater  extent  of  the  lesion  on 
the  left  side  of  the  cord. 

2  M  2 


532       CASES   OF    INJURY   TO   THE   CERYICAL    REGION 

The    most    (liflicult    point  in   this   case    is    to    exphiiu    tlie 
localisation  of  the  ansesthesia  in  the  upper  extremities.     This 
loss  of  sensation  affects  both  limbs  symmetrically,  involving 
two   areas,  viz.  the  outer  side  of  the  limb,  supplied  by  the 
5th   cervical  root,  and  the  inner  side,   supplied  by  the   8th 
cervical  and  1st  dorsal,  but  omitting  the  intermediate  portions 
which  derive  their  sensory  nerve  supply  from  the  6th  and  7th 
cervical  roots.    The  explanation  of  this  remarkable  localisation, 
given  by  Dr.  Ross,  under  whose  care  the  patient  was  placed, 
and  for  whose  inspiration  upon  both  this  and  other  subjects 
I  cannot  sufficiently  express  my  indebtedness,  is  as  follows : 
That  the  haemorrhage  did  not  extend  far,  if  at  all,  below  the 
level  of  the  5th  root,  the  atrophic  paralysis  below  this  point 
being  due  rather  to  subsequent  myelitis,  which  would  produce 
less  serious  mischief,  and  would  affect  mainly  the  grey  matter 
of  the  anterior  horns.     That  thus  we  have,  at  or  about  the 
level  of  the   5th  cervical  root,  a  destroying  lesion  affecting 
nearly  all   the  structures  of  the   cord,  but   that   below  this 
point  the  conducting  fibres  largely  escape.     That  the  sensory 
fibres   of  the    5th   nerve   are  injured   immediately   on   their 
entry  into   the   cord.     That   the   fibres   of  the   6th  and  7th 
roots,  crossing  obliquely  as  they  do,  and  probably  very  super- 
ficially, are,  at  the  level  of  the  5th  roots,  so  near  the  periphery 
as  to  escape  injury  ;  but  that  the  fibres  of  the  8th  cervical 
and    1st   dorsal   nerves    have   probably   already    completely 
crossed  over  before  reaching  the  level  of  the  5th  root,  and 
having  thus  acquired  a  deeper  site  have  again  come  within 
the  influence  of  the  lesion.     The  great  difficulty  which  this 
ingenious  theory  presents  is  that,  on  the  left  side  of  the  body, 
there  is  no  anaesthesia  below  the  level  of  the  1st  dorsal  nerve- 
root,  and  that  thus  we  have  not  sufficient  evidence  of  com- 
pression or  other  injury  of  the  sensory  conducting  paths  on 
the  right  side  of  the  cord.     Possibly  the  explanation  may  be 
that   the   haemorrhage  or  subsequent   myelitis  had   taken   a 
somewhat   irregular    direction,  extending    into   the   nuclei  of 
some  of  the  roots  but  not  of  others  ;  or  that,  as  in  Case  IV., 
there  were  two  or  more  scattered  haemorrhagic  foci. 

We  have  only  to  note  further,  that  here,  as  in  Case  \^I,, 
the  cause  of  the  intra-medullary  ha}morrhage  was  apparently 
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an  acute  bend  of  the   conl,  due  to  the  direct  application  of 
irreat  violence. 


Case   YIII. — Traumatic   Cen-leal  Hsemaiomyella. — Temporary  Para- 
lysis of  Limbs  and  TrunJi. — Recovery. 

"W.  B.,  aged  40,  was  admitted  to  Mr.  Heath's  wards  on  Aug.  loth, 
1885,  snifering  from  the  results  of  a  fall  estioiated  at  a  distance  of 
50  feet.  He  was  a  strong,  healthy-looking  man  with  no  trace  of 
previous  illness.  On  the  right  side  of  the  head  was  a  deep  scalp- 
wound,  extending  about  4  inches  backwards  from  the  forehead, 
and  surrounded  by  much  bruising.  It  may  at  once  be  said  that 
Tinder  ordinary  tre  itment  this  wound  soon  healed  up.  There  was 
no  unconsciousness,  nor  other  trace  of  cerebral  symptoms.  All  four 
limbs  were,  however,  paralysed  ;  the  arms  completely  so  ;  the  legs 
could  be  moved  in  bed,  but  the  patient  could  not  stand.  He 
had  complete  anfesthesia  of  the  arms,  abdomen  and  legs,  but  no  loss 
of  control  over  the  rectum  and  bladder.  The  skin  over  the  himbar 
spine  showed  extensive  bruising.  Unfortunately,  the  notes  of  this 
case  were  very  imperfectly  taken,  and  there  is  no  further  informa- 
tion contained  in  them. 

On  the  following  day  the  temperature  rose  to  99 -2"  F.,  in  the 
morning,  and  100-8'  F.,  in  the  evening  :  there  was  more  power  in 
the  lower  limbs  and  muscles  of  the  neck.  On  Aug.  17th,  he  could 
move  his  legs  quite  easily  and  freely  in  bed,  and  there  was  no  sio-n 
of  paralysis  of  the  neck,  but  both  arms  remained  completely 
paralysed.  Sensibility  was  improved,  but  there  were  tinoHno- 
sensHtii>ns  in  all  the  limbs.  The  temperature  was  lower.  On  the 
18th  sensibility  appeared  to  have  quite  returned.  The  fino-ers  and 
thumb  could  be  moved  faiily  well  on  both  sides,  and  there  was 
slight  movement  of  the  whole  upper  limb.  The  temperature  had 
returned  to  the  normal,  at  which  it  afterwards  remained.  From 
this  time  there  was  a  slow  but  steady  gain  in  power,  and  on  Auo-. 
28th,  the  upper  extremities  could  be  moved  in  any  direction,  but 
only  feebly  so.  It  was,  however,  some  time  before  the  legs  were 
sufficiently  strong  to  support  him.  He  was  first  able  to  walk  a 
little  on  Oct.  12th,  and  could  then  use  his  arms  for  such  lio-hfc 
work  as  holding  a  book,  but  they  were  still  weak ;  there  was  no 
marked  muscular  wasting — merely  the  emaciation  due  to  lyino-  in 
bed;  there  was  marked  ankle-clonus,  and  exaggerated  patellar, 
triceps  and  radial  reflexes.  The  only  affection  of  sensibilitv  was 
some  numbness  of  the  inner  sides  of  the  calves.  M-ith  tino-Hno- 
sensation  in  the  fingers. 

Three  days  later  he   was  sent  to  the  Convalescent  Hespital  at 
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Clioadle,  whore  tlie  constant  current  was  applied  to  various  parts 
of  the  liniLs  three  times  weekly,  and  whore  strength  rapidly 
returned. 

I  again  saw  tlie  patient  on  Jan.  Kjtli,  188G,  i.e.  five  months 
after  his  accident.  Tie  then  looked  very  well  and  had  returned  to 
his  work,  but  still  felt  weakly  and  had  the  sensation  of  tingling 
in  the  fingers  ;  there  was,  however,  no  anaesthesia,  and  no  difficulty 
in  using  the  hand.  He  stated  that  at  times  he  had  some  girdling 
sensation,  which  ho  referred  to  the  region  of  the  lower  dorsal  and 
upper  lumbar  nerves.  The  patellar  and  radial  "deep  reflexes" 
were  exaggerated,  but  there  was  no  ankle-clonus  and  no  jerk  on 
striking  the  triceps  tendon. 

The  symptoms  of  this  case  are  entirely  explicable  on  the 
supposition,  that  the  patient  had  a  hasmorrhage  into  the  cord, 
affecting  the  central  grey  matter  at  the  level  of  the  brachial 
plexus.  This  appears  to  have  been  small,  and  to  have  rendered 
itself  obvious  only  by  causing  compression.  There  was  no 
priapism,  and  no  affection  of  the  bhidder  or  rectum,  so  that 
conduction  to  and  from  the  lumbar  centres  was  even  less 
interfered  with  than  in  the  two  })receding  cases.  Anaesthesia 
also  was  very  temporary,  thus  showing  once  more  how  raj)idly 
the  sensory  fibres  of  the  cord  may  accommodate  themselves  to 
slight  pressure.  It  is  interesting  to  note  that  as  the  anaesthesia 
passed  off  there  was  developed  some  "  tingling  "  sensation,  which 
we  saw  also  in  the  last  case  under  analogous  circumstances. 
Here  also,  as  in  Case  VII.,  we  have  some  descending  degenera- 
tion of  the  pyramidal  tracts,  due  probably  to  pressure,  and 
evidenced  by  the  spastic  symptoms  in  the  lower  limbs.  That 
the  effusion  of  blood  was  small,  and  did  not  extend  to  the 
anterior  cornua,  is  indicated  by  the  fact  that  there  was  no 
atrophy  in  the  muscles  of  the  upper  limb.  Unfortunately,  the 
circumstances  of  the  accident  do  not,  in  this  case,  allow  of  our 
exactly  determining  the  nature  of  the  injury  to  the  spine,  but 
it  seems  at  least  probable,  from  the  presence  of  the  severe 
scalp-wound,  that  the  man  fell  upon  his  head,  and  that  then 
there  was  an  acute  bend  of  the  spine  in  its  most  vulnerable 
site,  the  whole  weight  of  the  body  acting  as  a  lever  to  bend 
the  spinal  column  at  this  point.  The  bruise  over  the  lumbar 
spine  was  clearly  due  to  a  less  severe  blow  than  that  which 
caused  the  scalp- wound,  and  probably  resulted  from  the  body 
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striking-  the  ground  after  the  head.  This  is  precisely  the 
exphination  given  by  Mr.  Page  of  MM.  Dumenil  and  Petit's 
case  of  "  concussion "  already  quoted ;  and,  indeed,  the  last 
three  of  our  cases  appear  to  me  to  confirm  most  strongly  the 
views  set  forth  by  Mr.  Page  in  the  article  above  referred  to. 

Case  IX, —  Traumatic  3Ieningeal  Hsemorrhage  (?). — Paralysis  of  Limbs 
and  Trunk. — Partial  Recovery. 

M.  II.,  a  widow,  aged  37,  was  admitted  under  the  care  of  Mr. 
Jones,  on  May  10, 188G.  Five  weeks  previously,  she  received  two 
bullet-wounds  from  a  revolver,  probably  fired  at  a  distance  of 
about  two  yards.  One  bullet  j^ierced  the  left  thumb  and  then 
parsed  through  the  lobe  of  the  left  ear,  grazing  the  mastoid  process 
and  apparently  at  once  escaping.  The  other  entered  immediately 
below  and  behind  the  left  mastoid  process,  passing  downwards 
and  to  the  right.  She  was  "  immediately "  paralysed  in  all  four 
limbs,  and  when  seen  by  a  medical  man  was  found  to  have 
complete  loss  of  sensation  below  the  neck,  diaphragmatic  breathing, 
and  incontinence  of  urine  and  faeces.  An  attempt  was  made  to 
find  the  bullet,  but  proved  unsuccessful.  The  wounds  healed  well 
in  about  a  fortnight,  during  which  time  the  nervous  symptoms 
were  said  to  have  reiiiained  unchanged.  Calomel  was  occasionalb'' 
administered  to  regulate  her  bowels,  and  her  limbs  were  rubbed 
with  oil. 

On  admission  to  the  Infirmary  five  weeks  after  the  injury,  she 
was  found  to  be  a  well-nourished  and  healthy-looking  woman. 
In  addition  to  the  scars  left  by  the  above-mentioned  wounds,  she 
presented  the  following  symptoms.  At  the  back  of  the  neck,  some 
3  inches  to  the  right  of  the  5th  cervical  spinous  process,  was  felt  a 
hard  nodule,  apparently  the  bullet,  lying  quite  superficially. 
She  felt  pain  on  moving  the  head,  and  tenderness  of  the  cervicsil 
spine.  There  were  no  cerebral  symptoms.  The  upper  limbs  were 
corapletel}'  paralysed.  The  lower  extremities  were  less  absolutely 
so :  on  the  left  side  she  had  some  power  of  extension  and  flexion  of 
the  ankle-joint,  and  could  raise  the  limb  slightly  from  the  bed  ;  on 
the  right  side  there  was  even  less  movement  of  the  foot.  The 
abdominal  and  intercostal  muscles  weie  also  paralysed,  breathino- 
being  diaphragmatic.  There  was  no  anassthesia,  but  slight  hyper- 
ajsthesia  about  the  shoulders.  The  superficial  and  deep  reflexes  were 
normal.  The  limbs  did  not  appear  wasted.  There  was  incon- 
tinence of  urine  and  faeces.  The  temperature  was  normal,  and 
remained  so  throughout  the  patient's  stay  in  hospital.  There 
were  no  circulatory  or  digestive  disturbances. 
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A  f<jw  (l;iy8  later,  Mr.  Jon  OS  removed  the  Lnllot  without  difTicuIty 
from  the  site  above  indicated.  It  proved  to  be  a  conical  revolver- 
bullet,  about  I  in.  long  and  flattened  at  the  apex  from  contact  with 
some  hard  substance.  The  wound  healed  readily,  and  gave  no 
trouble. 

On  May  19th  weie  noted  involuntary  twitchings  of  the  legs, 
which  were  very  constantly  present  and  continued  during  her 
stay  in  hospital.  On  the  25th,  she  was  found  to  have  some  slight 
power  of  movement  of  the  fingers  of  her  left  hand,  and  increasing 
power  in  <he  movements  of  the  feet.  The  faradic  current  was 
regularly  ap})lied  to  the  limb  muscles,  the  electric  reactions  of 
which  were  normal.  Shortly  after  this  she  commenced  to  move 
the  abdominal  muscles,  and  to  a  slight  extent  the  intercostals  : 
the  power  of  all  of  these  slowly  increasing.  Towards  the  middle 
of  June  she  became  able  to  move  slightly  the  fingers  of  the  right 
hand,  but  there  was  little  improvement  elsewhere.  She  com- 
plained a  good  deal  of  occasional  wandering  sensations,  of"'  pins  and 
needles,"  and  of  the  almost  constant  muscular  tremors.  From  this 
time,  until  she  went  home  on  July  30th,  there  was  no  change, 
except  a  slight  increase  in  the  power  of  the  alreadj'-acquired  move- 
ments. 

By  kind  permission  of  Dr.  Martin,  her  medical  adviser,  I  saw 
this  patient  again,  at  her  own  home,  in  September.  As  regards 
motor  power,  there  was  little  or  no  change  from  the  time  of  her 
leaving  the  Infirmary.  The  limbs  were  not  more  wasted  than 
would  bo  exjDectel  from  her  long  confinement  to  bed,  and  the 
muscles  everywhere  jDresented  normal  electric  reactions.  The 
knee-jerk  was  much  exaggerated,  and  there  was  ankle-clonus 
on  both  sides  ;  the  radial,  ulnar,  and  triceps  reactions  were  absent. 
She  had  complete  control  over  her  bladder  and  rectum.  There 
was  no  anesthesia.  The  pupils  were  normal.  She  complained 
greatly  of  pain  in  the  various  joints,  but  especially  in  the  left 
elbow  and  ankle.     The  general  health  had  remained  good. 

This  case  presents  so  many  points  of  similarity  to  Case  VII. 
that  we  are  tempted  to  seek  in  the  latter  the  explanation  of 
the  symptoms.  There  is  the  same  sudden  paralysis  with 
ansGsthesia,  followed  by  spastic  symptoms,  the  anaesthesia 
passing-  off  gradually,  the  bladder  and  rectum,  at  first  pai-alysed, 
lecovering  their  functions.  There  is,  however,  this  important 
difference,  that,  whereas  in  Case  VII.  we  have  evidence  of 
destruction  of  a  portion  of  the  grey  matter  of  the  cord,  causing 
atrophic  })aralysis  and  some  permanent  impairment  of  sensa- 
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tion,  ihcrc  ;iro  licrc  no  symptoms  but  such  as  might  arise  from 
compression  of  the  cord.  Further,  in  the  present  instance,  the 
symptoms  are  absolutely  symmetrical.  We  are  thus  led  to 
look  for  some  cause  of  general  compression  of  the  cord,  at  a 
point  near  the  origin  of  the  4th  or  5th  cervical  nerve.  In 
Case  VII.,  the  compressing  agent  was  a  central  haemorrhage, 
causing  destruction  in  its  immediate  vicinity.  In  the  present 
instance  we  can  hardly  assume  this  to  have  been  the  lesion,  as, 
if  we  do  so,  we  must  suppose  an  effusion  of  blood  large  enough 
to  cause  continued  pressure  on  the  whole  of  the  structures 
of  the  cord,  and  yet  so  small  as  not  to  have  extended  into  the 
anterior  cornua.  If,  however,  the  haemorrhage  were  meningeal, 
lying  entirely  outside  the  cord,  it  might  very  well  cause  such 
pressure  without  producing  any  destruction  of  its  substance. 
Now,  a  moment's  consideration  will  show,  that  the  accident  was 
of  just  such  a  nature  as  to  produce  this  lesion.  An  examina- 
tion of  the  neck,  or  of  such  a  plate  as  that  given  on  p.  302, 
vol.  i.,  of  Quain's  '  Anatomy '  (8th  edition),  will  show,  that  if 
a  bullet  were  to  enter  "  immediately  below  and  behind  the  left 
mastoid  process,"  and  pursue  a  straight  course  to  a  point 
"  some  3  inches  to  the  right  of  the  5th  cervical  spinous 
process,"  it  would  cross  the  vertebral  column  about  the  level 
of  the  -Ith  cervical  spine,  that  is,  about  the  level  of  the  5th 
cervical  nerve,  the  upper  limit  of  the  paralysis  and  ansesthesia 
in  our  case.  Now,  the  bullet  was  flattened  at  the  apex  as  if  it 
had  struck  some  bone,  and  as  it  entered  below  the  mastoid 
process,  the  only  bone  in  its  track  would  be  a  portion  of  the 
spine.  It  would  then  appear  that  the  bullet  struck  the  spinal 
column  somewhere  immediately  above  the  5th  cervical  nerve, 
and  it  probably  did  not  penetrate  the  cord,  or  there  would  not 
have  been  the  subsequent  partial  recovery.  It  appears  to  us, 
then,  more  than  probable  that  it  injured  in  its  passage  the 
spinal  meninges,  giving  rise  to  haemorrhage  sufficiently  profuse 
to  compress  the  cord.  It  may  be  said  that  the  instantaneous 
appearance  of  the  symptoms  negatives  this  view  of  their 
production,  but  we  must  remember  that  the  only  authority  for 
this  sudden  onset  is  the  patient  herself,  who  was  doubtless  not 
at  the  time  in  a  judicial  frame  of  mind,  having  been  shot  by  lier 
husband,  and  having  then  to  witness  the  latter  commit  suicide. 
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That  slio  should  fall  is  not  surprising- ;  she  would  then  be  con- 
fused, probably  faint  for  some  little  time,  and  that  time  would 
be  quite  sufficient  for  the  effusion  of  a  quantity  of  blood  from 
the  rachidian  veins.  It  is  also  possible  that  a  small  piece  of 
bone  may  have  been  detached  from  one  of  the  vertebrae  and 
driven  in  upon  the  cord,  so  as  to  press  upon  without  lacerating  it 
which  would  naturally  cause  instant  symptoms  of  compression, 
but  which  accords  less  satisfactorily  than  does  the  theory  of 
meningeal  hoemorrhage  with  the  partial  recovery  which  ensued. 

In  concluding  a  review  of  the  above  cases,  there  are  a  few 
points  to  which  reference  may  be  made,  and  for  tlie  conside- 
ration of  which  it  is  more  convenient  to  regard  the  cases 
collectively. 

We  are  at  once  struck  by  the  relatively  large  number  of 
cases  of  ha}morrhage  within  the  vertebral  canal,  constituting 
at  least  three,  and  probably  four,  out  of  a  total  of  nine  cases 
of  injury  to  the  cervical  region  of  the  spine.  The  number  of 
these  cases  occurring  in  actual  practice  is  probably  much 
under-estimated,  many  of  them  being  regarded  as  instances  of 
concussion  of  the  spine,  without  definite  organic  lesion.  The 
symptoms  are  frequently  complicated,  and  without  a  careful 
consideration  of  the  origin  and  course  of  the  affected  tracts, 
would  appear  to  be  inexplicable  on  the  hypothesis  of  a  single 
lesion.  If,  however,  these  symptoms  be  fully  investigated 
with  the  assistance  of  an  accurate  knowledge  of  the  anatomy 
of  the  cord,  they  will  probably  in  most  cases  be  found  to  be 
clearly  due  to  some  gross  local  lesion.  It  is  to  be  regretted 
that  of  the  numerous  reported  cases  of  spinal  injury,  a  minority 
only  are  sufiiciently  detailed  to  permit  of  an  accurate  diag- 
nosis, it  being  only  too  customary  to  use  such  loose  expressions 
as  "  partial  paralysis  of  the  upper  limbs." 

Another  cause  of  the  comparative  neglect  of  h.'cmatomyelia 
as  a  result  of  injuries  to  the  spine,  is  the  relative  infrequency 
of  post-mortem  examinations  verifying  this  condition.  These 
cases  are  not  nearly  so  fatal  as  fractures  and  dislocations,  and 
their  true  pathology  is  therefore  not  fully  cleared  up.  Thus 
we  find  that  of  our  five  cases  of  fracture  all  were  fatal,  whereas 
of  the  four  cases  of  haemorrhage  only  one  died.     Under  these 
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circumstances  the  only  possible  means  of  diagnosis  is  the 
demonstration  that  all  the  symptoms  may  be  due  to  a  single 
focus  of  injury  ;  but  where  such  demonstration  is  practicable, 
we  submit  that  a  diagnosis  of  hasmorrhage  should  always  be 
preferred  to  one  which  regards  the  case  as  an  instance  of  that 
vague  and  somewhat  theoretical  affection,  *'  concussion  of  the 
spinal  cord." 

We  notice  also  the  tendency  of  ha3morrhage  into  the  cord  to 
occur  not  very  far  from  the  level  of  the  4th  or  5th  cervical 
nerve,  and  we  think  tliat  a  simple  mechanical  consideration 
will  explain  this  localisation.  In  Case  IX.  the  direction  taken 
by  the  bullet  was,  of  course,  a  pure  accident,  and  we  may  there- 
fore omit  that  case  from  consideration.  But  in  all  the  other 
three  instances  (Cases  VI.,  VII.,  and  VIII.)  of  haemorrhage, 
we  have  seen  reason  to  believe  that  the  cord  lesion  was  the 
result  of  an  acute  bend  of  the  cervical  portion  of  the  spinal 
column.  Now,  a  glance  at  a  properly-articulated  skeleton  or 
well-drawn  picture  of  the  spine  will  show  that  the  most  anterior 
of  the  cervical  vertebrae  are  the  4th  and  5th,  with  their 
intervening  disc.  If,  now,  this  region  of  the  spine  be  over- 
extended, either  from  a  blow  on  the  back  of  the  neck,  or  from 
forcing  back  of  the  head  or  trunk,  these  two  vertebrae  will 
form  the  apex  of  the  angle  which  is  produced,  and  here, 
therefore,  will  be  the  most  acute  bend  of  the  cord.  Thus  it 
happens  that  in  all  such  injuries  the  cord  is  more  stretched  at 
this  point  than  at  any  other,  and  is  therefore  more  subject  to 
a  laceration  of  its  blood-vessels,  and  the  production  of  a 
haemorrhage. 

Finally  we  may  note  the  relative  frequency  in  our  cases  of 
certain  well-recognised  symptoms  of  injury  to  the  spine. 

As  regards  external  deformity,  we  find  this  present  only  in 
one  case  (Case  I.),  there  being  in  none  of  the  others  the 
slightest  local  indication  of  the  severe  injury  which  had  been 
sustained. 

Hyperesthesia  was  observed  in  one  case  only  (Case  IX.),  but 
in  all  the  three  cases  which  recovered  (Cases  VII.,  VIII.,  and 
IX.),  there  was  observed  a  sensation  of  tingling  in  the  parts 
previously  anaesthetic,  as  the  anaesthesia  was  gradually  passing 
away. 
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'  Priapism  was  present  in  all  tlie  cases  of  fracture  durinj:^  the 
remainder  of  life.  Of  tlie  three  cases  of  hfemorrhage  occurring 
in  males,  it  was  present  in  one  alone  (Case  VI.),  and  even  here 
it  existed  for  about  twenty-four  hours  only.  It  would  thus 
appear  that  the  fibres  connecting  the  lumbar  centre  with  the 
brain  are  situated  at  some  considerable  distance  from  the 
centre  of  the  cord,  so  as  either  altogether  to  escape,  or  readily 
to  recover  from  the  pressure  of  a  central  haemorrhage. 

In  the  same  way  we  find  that  the  fibres  connected  with  the 
bladder-centre  are  not  liable  to  suffer  from  prolonged  com- 
pression by  a  central  ha3morrhage.      Thus  there  was  perma- 
nent retention  of  urine  in  all  the  cases  of  fracture.     On  the 
other  hand,  looking  at  the  cases  of  haemorrhage,  we  find  re- 
tention lasting  one  day  only  in  Case  VI.,  and  four  days  in 
Case  VII.;  while  in  Case  VIII.  there  was  no  bladder  trouble 
at   all.      In  Case  IX.,  a   female,  there   was   incontinence  for 
some  weeks,  but  not  permanently.     Can  it  be  that  the  impli- 
cated fibres  are  situated  near  the  periphery  of  the  cord,  that 
they  thus  escape  compression  or  rapidly  recover  in  the  cases 
of  central  hemorrhage ;  but  that,  owing  to  the  haemorrhage 
in  Case  IX.  being  meningeal,  they  are  more  directly  exposed 
to  a  pressure,  and  therefore  incapacitated  for  a  longer  period  ? 
The  present  cases  throw  no  light  on  the  chemical  changes 
which  the  urine  may  undergo.     Two  of  them  were  examined 
at   an   early   period   for   sugar   and   albumin,    with   negative 
results.     In  Case  I.  decomposition  and  alkalinity  set  in  about 
the  end  of  the  first  week,  but  the  other  cases  give  no  indication 
of  the  period  at  which  this  change  usually  occurs,  all  having- 
either  died  or  regained  control  over  the  bladder  before  the 
fourth  day,  with  the  exception  of  one  which  was  only  seen  long 
after  the  injury. 

Bed-sores  were  noted  in  Case  I.  at  the  time  of  admission,  four 
days  after  the  accident ;  all  the  other  cases  of  fracture  died 
within  a  few  hours,  before  their  development  was  possible,  and 
thev  did  not  appear  in  any  of  the  cases  of  haemorrhage. 

The  condition  of  the  pulse  was  noted  in  Cases  I.,  III.,  V., 
and  VII.  In  the  first  three  of  these  it  had  the  characters 
usuallv  described  in  lesions  of  the  cervical  cord,  being  slow, 
full  and  of  low  tension.     In  Case  VII.  it  was  quick,  but  the 
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observations  were  only  made  aitcr  the  setting  in  of  the  febrile 
reaction  due  probably  to  myelitis.  In  Case  IX.  it  was  quite 
normal  at  the  time  the  patient  came  under  observation,  five 
weeks  after  the  accident.  Case  III.  is,  however,  evidence  tlnit 
the  pulse-rate  may  increase  with  rise  of  temperature,  a  pulse 
of  130  being  rapid  even  with  a  temperature  of  103°. 

As  is  usually  the  case  in  spinal  injuries,  the  temperatures 
observed  were  sufficiently  remarkable,  appearing  to  bear  no 
relation  to  the  nature  and  site  of  the  injury  ;  it  is  unnecessary 
to  repeat  the  figures  given  above,  no  classification  of  cases  being 
as  yet  possible. 

The  condition  of  the  impils  and  imlpehral  fissures  is  inte- 
resting, not  only  from  a  scientific  point  of  view,  but  also 
because  changes  are  very  constant  and  are  highly  unlikely  to 
be  simulated  in  any  case  of  attempted  deception.  Whether 
or  not  we  accept  the  existence  of  a  cilio-spinal  centre  in  the 
cord,  there  can  be  no  doubt  that  dilator  fibres  for  the  iris,  and 
fibres  supplying  the  muscle  of  Miiller  pass  downwards  to  about 
the  level  of  the  last  cervical  or  first  dorsal  nerve-root,  and 
thence  outwards  to  join  the  sympathetic  by  means  of  the  rami 
communieantes,  and  that  these  fibres  are  liable  to  be  injured  by 
any  lesion  of  the  cord  above  this  level.  The  affection  may, 
however,  be  overlooked  if  bilateral,  being  distinctly  visible 
only  in  a  dim  light,  because  in  bright  light  contraction  is 
normally  present  and  therefore  would  not  be  remarkable.  In 
Case  I.  we  find  imperfect  dilatation  of  the  pupil  on  both  sides, 
lasting  until  the  closing  stages,  when  there  was  dilatation, 
owing  probably  to  the  iris  assuming  the  position  of  rest  from 
paralysis  of  all  its  muscles,  preceding  death.  In  Case  II.  the 
pupils  were  said  to  be  "  normal,"  but  this  was  probably  owing 
to  their  not  being  properly  examined  in  diffused  light.  In 
Cases  III.,  v.,  and  VI.  there  was  no  doubt  about  the  con- 
traction both  of  the  pupils  and  of  the  palpebral  fissures.  In 
Case  IV.  the  pupils  were  dilated,  but  death  occurred  before  the 
subsidence  of  the  first  shock  of  the  accident.  In  Case  VI. 
the  contraction  was  much  more  marked  on  the  right  side, 
coincidently  with  the  greater  extension  of  the  hsemorrhagic 
focus  on  that  side.  In  Case  VII.,  where  the  lesion  was  more 
extensive  on  the  left  side,  the  left  pupil  only  was  contracted. 
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In  Cases  VIII.  and  IX.,  where  the  injuries  were  less  severe 
the  pupils  had  altogether  escaped.  In  Case  III.  the  paralysis 
of  Miiller's  muscle  gave  rise  to  a  very  remarkable  sensation  of 
softness  and  compressibility  of  the  eyeball. 

The  last  symptom  to  which  I  wish  to  refer  is  the  condition 
of  the  cutaneous  reflexes  and  tendon  reactions  below  the  seat 
of  the  lesion.  On  this  subject  we  have  notes  in  six  of  the 
cases  only.  We  see  at  once  that  there  is  an  important  distinc- 
tion to  bo  drawn  between  the  condition  of  the  reflexes  in  the 
earlier  and  in  the  later  periods  after  the  injury.  As  regards 
cutaneous  rejlexes,  they  were  noted  as  absent  immediately  or 
very  shortly  after  the  accident  in  Cases  I.,  V.,  and  YL,  and 
they  were  lost  later  on  in  Cases  VII.  and  IX. ;  beyond  this 
there  was  no  examination,  but  the  results  are  exactly  in  accor- 
dance with  the  common  observation  that  cutaneous  reflexes  are 
nsually  diminished  or  lost  in  cases  where  communication  is 
cut  off  between  the  cerebral  cortex  and  the  periphery.  The 
reason  of  this  change  is  perhaps  not  yet  satisfactorily  explained, 
but  as  it  is  generally  recognized  as  a  matter  of  daily  observation 
in  all  diseases  of  the  nervous  system,  we  need  not  dwell  upon 
it  longer  at  present. 

As  regards  the  tendon  reactions,  we  find  a  most  interesting 
condition.  In  Cases  I.,  V.,  and  VI.  they  w^ere  absent  imme- 
diately after  the  occurrence  of  the  injury,  their  early  condition 
not  being  noted  in  any  of  the  other  cases.  On  a  priori  grounds 
we  would  expect  that  a  complete  transverse  lesion  of  the  cord, 
high  up,  would,  by  removing  the  influence  of  cerebral  inhi- 
bition, tend  to  increase  the  activity  of  the  tendon  reactions — 
the  knee-jerk,  and  ankle-clonus.  Such  is  the  change  soon 
after  a  transverse  myelitis,  after  compression  of  the  cord,  and 
after  degeneration  of  the  lateral  columns.  Here,  however,  the 
exactly  opposite  condition  is  produced.  Probably  the  true 
explanation  of  this  peculiarity  is,  that  the  shock  of  the 
accident  acts  as  a  powerful  depressant  of  reflex  action,  and  is 
thus  more  than  able  to  counterbalance  the  increased  activity 
which  the  reflex  centres  should  normally  acquire  on  being- 
relieved  from  the  repressing  influence  of  cerebral  inhibition. 
The  facts  would  thus  appear  to  be  of  the  same  order  as  the 
well-known  observations  of  Goltz,  that  upon  section  of  the 
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spiiuil  cord  of  tho  dt)«>-  in  the  nock  the  lumbar  reflex  centres 
for  ihv  bladder,  rectum,  and  generative  organs  are  temporarily 
paralysed.  This  condition  of  paralysis  of  reflex  action  from 
shock  is  constantly  seen  clinically  in  cases  of  retention  of 
urine  following  u])on  operations  or  injuries  of  quite  distant 
parts — as,  for  instance,  in  a  case  which  I  have  seen  quite 
recently,  where  retention  of  urine  lasted  for  two  days  after  the 
performance  of  Mac  Ewen's  operation  for  genu  valgum.  If 
such  be  the  true  explanation  of  this  loss  of  the  deep  reflexes, 
we  should  expect  them  soon  to  be  restored  to  their  normal 
condition,  but  from  the  very  nature  of  the  cases  this  is  a 
change  which  can  seldom  be  observed.  Thus  Cases  V.  and 
VI.  died  within  a  few  hours  of  the  accident,  there  being  no 
opportunity  for  the  reflex  centres  of  the  cord  to  recover  their 
functions.  Case  T.,  it  is  true,  lingered  longer,  but  he  remained 
throughout  in  a  condition  of  depressed  vitality  not  favourable 
to  energetic  reflex  action,  and  we  know  well  that  in  many  cases 
of  general  depression  the  reflexes  are  diminished  or  absent. 
Further,  it  is  to  be  remembered  that  the  determination  of  a 
slight  knee-jerk  is  by  no  means  easy  in  a  patient  necessarily 
recumbent  on  a  water-bed.  But,  turning  to  some  of  the  later 
cases,  we  find  evidence  that  the  knee-jerk  does,  as  a  rule, 
return  before  very  long,  the  best  example  being  Case  IX., 
wliere  at  the  fifth  week  after  the  accident  the  knee-jerk  was 
apparently  normal  in  degree.  Finally,  we  find  that  in  older 
cases,  where  there  has  been  time  for  the  development  of  a 
descending  degeneration  of  the  pyramidal  tracts,  there  is,  as  is 
usual  under  such  circumstances,  a  well-marked  intensification 
of  the  tendon  reactions,  as  evidenced  by  Cases  VII.,  VIII., 
and  IX. 


SEQUEL  TO  A  "CASE  OF  OPHTHALMOPLEGIA, 
COMPLICATED  WITH  VAPtlOUS  OTHER  AFFEC- 
TIONS OF  THE  NERVOUS  SYSTEM."^ 

BY    J.    S.    BRISTOWE,    M.D.,    F.B.S. 

In  my  paper  I  gave  reasons  for  believing  the  symptoms  in  tliis 
remarkable  case  to  be  due  to  functional  disease  of  the  nervous 
system ;  and  remarked,  "  A  practical  advantage  in  regarding 
the  cases  I  have  cited  as  functional  is,  that  it  fortifies  me  in  the 
hope,  so  long  as  the  survivor  "  (Gertrude  H.)  "  lives,  that  she 
may  yet  recover." 

On  reference  to  my  paper,  it  will  be  seen  that  the  patient 
had  undergone  no  improvement  when  she  passed  from  under 
my  care  on  the  2nd  of  February,  1885.  At  my  request,  she 
was  then  admitted  into  St.  Bartholomew's  Hospital,  where  she 
remained  for  several  weeks  without  material,  if  any,  change. 
I  had  authentic  information  of  her  condition  not  long  after 
she  left  that  institution,  at  which  time  also  no  improvement 
had  taken  place.  Shortly  afterwards,  the  family  removed  from 
the  East  of  London  to  Walthamstow,  and  I  lost  sight  of  her. 
But  latterly  rumours  have  reached  me,  through  some  of  the 
hospital  nurses,  between  whom  and  her  family  there  has  been 
kept  up  an  irregular  correspondence,  that  the  girl  had  recovered ; 
and  on  the  16th  of  November  she  came  to  St.  Thomas's  with 
her  mother  to  pay  me  a  visit. 

She  was  thinner  than  she  had  been,  and  pale,  but  otherwise 
looked  quite  well.  There  was  no  paralysis  of  the  eyes,  which 
worked  freely  in  all  directions  and  consensually ;  the  pupils 
were  equal,  and  acted  to  light  and  accommodation.  I  thought 
the  tongue,  when  protruded,  tended  slightly  to  the  right,  but 
the  deviation  was  scarcely  perceptible.     She  used  both  arms 

'  Case  of  Gfrtrude  H.     '  Brain,'  October  188.5,  p.  328. 
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ami  1)1  )th  luuuls  witli  equal  faeility  ;  and  said  that  her  right 
hand  was  as  usci'ul  as  her  left,  but  its  grip  was  certainly  not 
so  powerful  as  that  of  its  fellow.  She  walked  perfectly  well ; 
but  tlie  knee-jerks  were  perhaps  over-brisk.  There  was  no 
anaisthesia.  She  had  quite  lost  her  headache ;  and  never 
now  complained  of  sickness  or  giddiness.  It  appears  that  she 
had  had  only  two  fits  after  leaving  St.  Bartholoraow's ;  the 
first,  six  weeks  after  returning  home,  the  second,  about  two 
months  subsequently.  I  could  not  ascertain  the  order  of 
events  in  her  progress  towards  recovery ;  but  her  recovery 
seems  to  have  been  gradual ;  and  she  has  been  well  and  able 
to  work  like  any  other  healthy  young  woman  for  the  last 
twelve  months. 


VOL.   IX.  2   N 


Climciil  Cases. 

A  CASE  OF  HYSTERO-EPir.EPTOII)  ATTACKS, 
WITH  CONVULSIONS  PRODUCED  BY  LOCAL 
IRRITATION  OF  THE  SKIN. 

BY    G.    PARKER,    M.D., 

Late  Rcmdent  Medical  Officer  to  the  Children's  Iloxpital,  raddinrjlon. 

In  the  following  case^  there  were  two  points  of  interest.  1.  A 
convulsive  seizure  could  be  brought  on  by  irritating  a  spot  on 
the  chest,  but  only  if  a  sufficient  time  had  elapsed  since  the 
last  attack.  If  the  epileptogenous  zone  were  touched  within 
about  an  hour  from  the  previous  seizure,  no  effect  took  j)lace ; 
but  after  an  interval  sufficient  to  permit  a  certain  accumulation 
of  energy,  as  it  were,  the  patient  was  at  once  struck  down  if 
touched  "on  a  spot  between  the  right  nipple  and  axilla. 
2.  Very  frequent  seizures  of  a  hystero-epileptic  character 
occurring  in  a  child,  whose  family  history  pointed  rather  to 
true  epilepsy  than  to  a  syphilitic  taint,  yielded  at  once  to 
mercury  and  potassium  iodide,  after  numerous  other  remedies 
had  been  tried  to  relieve  them  without  success. 

Amy  R.,  a  healthy-looking  child  of  11,  presenting  no  signs 
of  premature  development,  was  admitted  as  an  out-patient  on 
March  8.  The  mother  stated  that  she  had  of  late  been  subject 
to  (Convulsive  seizures,  falling  down  with  a  scream  at  all  hours 
of  the  day  and  night.  The  family  history  showed  that  the 
father's  father  had  been  subject  to  fits,  during  one  of  which  he 
was  drowned  by  falling  into  a  river.  The  father  denied  any 
specific  taint.  Patient  is  the  fourth  in  a  family  of  nine 
children.  The  eldest  is  now  17,  six  are  alive  and  healthy, 
none  have  had  any  fits.  The  mother  had  no  miscarriages. 
Patient  was  always  quite  healthy  till  three  years  ago,  when 
early  one  morning  she  became  suddenly  insensible  and  con- 
vulsed. Similar  attacks  occurred  at  intervals  during  six 
months.  No  exciting  cause  was  known,  but  the  mother  says 
she  noticed  that  t\AO  upper  canine  teeth  were  cut  at  this  time. 

1  This  case  was  under  the  earo  of  Di*.  I.aycock,  by  who^e  kindness  I  am 
allowed  to  publish  the  observation. 
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One  month  ag'o,  without  any  discovorahh'  cause,  th(!  fits, 
hojxan  nf>;ain.  On  an  avorajj^o  one  every  hour  lias  occMirrcd 
(lurinii^  the  night,  nine  during  the  day.  These  numbers  have 
remained  approximately  the  same.  She  generally  falls  down 
with  a  scream,  if  standing  or  sitting,  and  has  cut  herself  in 
doing  so,  but  has  never  bitten  her  tongue  or  passed  her  water 
during  a  tit.  She  lies  convulsed  for  one  or  two  minutes ;  the 
left  arm  is  flexed  and  drawn  across  the  chest,  the  hand 
grasping  forcibly  the  right  side  ;  the  trunk  is  bent  forwards  to 
tlie  right,  and  the  head  brought  down  on  the  chest;  the  right 
leg  is  kicked  to  and  fro  spasmodically,  especially  in  those  fits 
which  occur  during  sleep.  The  movements,  in  fact,  resemble 
in  an  exaggerated  form  those  which  would  be  made  by  a  child 
when  tickled  in  the  right  axilla  and  trying  to  save  itself. 
The  mother  has  noticed  that  if  she  is  touched  at  a  spot  on  the 
thorax  between  the  right  nipple  and  the  axilla,  an  immediate 
attack  comes  on,  provided  that  none  have  occurred  within  an 
hour  or  two  previously.  This  w-as  tested  in  the  consulting 
room,  and  a  fit  induced.  She  is  said  to  have  frequently 
retained  consciousness  through  her  fits. 

MarcJi  25. — Admitted  as  in-patient,  not  having  improved 
under  treatment.  Present  condition. — She  appears  to  be  well- 
nourished  and  cheerful ;  the  general  intelligence  and  memory 
are  very  good ;  bowels  regular,  appetite  fair  ;  nothing 
abnormal  noted  in  the  respiratory  or  circulatory  systems  ;  no 
signs  of  approaching  catamenia  ;  says  that  she  has  sometimes 
just  before  a  fit  a  creeping  sensation  passing  up  towards  the 
right  axilla. 

March  26. — She  had  five  fits  while  in  the  hospital  during 
the  afternoon  of  yesterday,  and  six  more  in  the  night,  each 
one  lasting  some  seconds  only.  They  commence  with  a  groan, 
the  head  falls  forward,  the  left  arm  is  flexed  across  the  chest 
and  the  hand  grasps  the  right  flank,  the  moutli  and  lower  part 
of  face  are  drawn  into  a  sort  of  grin.  To-day  a  fit  was  induced 
by  touching  the  chest  in  the  region  of  the  right  nipple.  The 
conjunctivae  were  quite  insensible  during  some  of  the  attacks. 
Seventeen  fits  occurred  in  the  24  hours,  each  lasting  about 
GO  or  90  seconds.  She  is  being  carefully  watched  to  discover 
the  existence  of  masturbation,  or  any  allied  cause  for  the 
attacks. 

March  27. — Seven  fits  during  the  day.  She  is  apparently 
quite  insensible  to  pain  during  the  attacks  if  tested  by  a  pin. 
There  is  no  cyanosis  or  stoppage  of  respiration. 

March  31. — There  is  tenderness  in  the  region  of  the  left 
ovary.  The  left  pn})il  is  distinctly  larger  than  the  right,  she 
has   apparently  red  blindness  in  left  eye,  and  the  hearing  i.s 

2x2 
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only  half  as  aonto  with  the  left  ear  as  with  the  right.     There 
is  no  all)unieu  in  the  water. 

Jpr/Z  2. — l*ot.  bromide  np  to  gr.  xx.  in  the  dose ;  am.  and 
sodium  bromide,  belladonna,  ergot,  oil  and  steel  wine,  and 
valerian  are  being  tried  in  succession.  A  slight  improvement 
has  followed  the  use  of  two  or  three  of  these  remedies,  but 
they  all  fail  to  act  after  tiie  first  few  days.  The  fits  to-day 
are  fewer,  but  stronger,  and  followed  by  much  exhaustion, 
which  has  not  been  the  case  previously, 

April  5. — One  fit  last  night  continued  for  about  five  minutes, 
and  was  accompanied  by  foaming  at  the  mouth.  The  numbers 
of  the  attacks  from  the  first  inst.  have  been  for  each  24  hours 
16,  19,  20,  21,  19.  The  bowels  are  rather  confined,  and  the 
temperature  is  nearly  a  degree  alwve  normal. 

April  15. — The  daily  chart  records  from  10  to  20  fits  every 
24  hours.  There  is  full  power  over  the  sphincters,  knee-jerks 
taken  after  a  fit  were  normal ;  no  ankle-clonus  is  present.  No 
impaired  intelligence  or  aphasia,  and  no  loss  of  sensation  have 
been  made  out.  Between  the  attacks  she  eats  and  plays  like 
a  child  in  perfect  health.  When  one  comes  on,  she  falls 
suddenly  forward  with  a  scream,  remains  rigid  and  huddled 
together  for  about  a  minute,  has  generally  some  convulsive 
movements  of  the  arms  and  legs,  chiefly  on  the  right  side ; 
the  left  arm  is  often  dragged  over  as  before.  The  right  side 
of  the  face  twitches  and  the  eyes  are  turned  to  the  right. 
Afterwards  she  appears  to  wake  up  with  a  smile,  and  smooths 
her  clothes  mechanically,  or  if  it  is  night,  she  turns  over  and 
falls  asleep  again  quietly.  On  examination  by  the  ophthalmo- 
scope the  d'scswere  seen  to  be  normal,  the  choroid  was  thinned 
at  the  periphery,  and  a  few  spots  of  pigment  appeai-ed  through 
it.     II.  f.2  m. ;  5  D.  f  pi.     Teft,  {'g  n. ;  1  D.  f  pi. 

Maij  4.— The  fits  are  much  fewer  in  the  day-time ;  at  ni:^ht 
she  groans  and  mutters  during  the  short  time  they  last.  The 
limbs  become  rigid  at  the  commencement  of  an  attack,  and 
are  then  flexed.  At  times  there  is  much  exhaustion.  In 
other  respects  there  is  no  change.  Nitrite  of  sodium  is  now 
being  tried. 

May  13. — Faintness  and  cyanosis  having  been  produced, 
the  nitrite  was  stopped  finally  to-day.  The  attacks  are  again 
more  frequent  yesterday  and  to-day. 

May  15. — To-day  25  fits  are  registered  in  the  24  hours. 

May  1(1— To-day  8  fits  only. 

May  24. — The  faradic  current  was  applied  sharply  to  spine 
and  limbs. 

June  1. — Frequent  short  applications  of  the  battery,  both  by 
night  and  day,  after  fits  have  been  tried.     The  fits,  which  have 
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for  some  time  been  gcttiiif^  fewer  in  tlie  day-time,  now  cease 
to  occur  except  at  ni<2^ht,  but  the  number  in  the  24  hours 
renuiins  the  same.  Urethan,  valerian,  the  bromides,  and 
camphor  monobromide  have  all  been  tried  without  success, 

June  14. — From  6  to  28  attacks  occur  nightly.  To-day  the 
li(pior  hyd.  perchlor.  5ss,  potassium  iodide  gr.  iii,  and 
decoction  of  cinchona  were  given  for  the  first  time. 

June  18. — The  attacks  have  fallen  to  one  in  the  24  hours. 

June  19. — No  fits  at  all  to-day. 

June  30. — No  more  attacks  ;  patient  a  little  weak,  but  other- 
wise quite  well ;  ordered  to  become  an  out-patient,  and  to 
continue  her  medicine. 

Juhj  20. — Remains  perfectly  well.  Mother  states  that  she 
has  cut  four  molar  teeth  this  year. 

Sept.  G. — Has  had  no  recurrence  of  the  fits,  and  remains  in 
perfect  health. 

The  disappearance  of  the  attacks  when  treated  with  mercury 
may  of  course  have  been  only  a  coincidence,  but  the  sudden- 
ness of  the  change  rather  points  to  a  causal  relation,  possibly 
by  the  reduction  of  some  enlarged  gland.  The  induction  of 
the  fit  5  by  touching  a  special  area  resembles  the  effects  pro- 
duced in  certain  guinea-pigs  under  Dr.  B.-Sequard.  In  them, 
after  the  division  of  the  sciatic  or  other  large  nerve  epileptic 
seizures  occurred  when  the  skin  of  the  cheek  was  irritated ; 
and  similar  cases  have  occurred  in  human  beings.^  It  was, 
however,  obviously  undesirable  to  encourage  these  tendencies 
in  the  patient,  but  sufficient  trials  were  made  to  establish  the 
fact  clearly,  as  well  as  the  existence  of  a  period  in  which 
irritation  had  no  effect.  Besides  the  problems  suggested  by 
this  period  of  stable  equilibrium,  the  child's  statement,  that 
"  a  creeping  feeling  "  occurred  before  some  of  the  fits  in  the 
region  where  a  touch  would  often  bring  them  on,  is  important 
with  regard  to  the  nature  of  an  aura.  Either  what  is  subject- 
ively known  as  an  aura  is  purely  central  in  origin,  and  if  so, 
we  must  say  that  there  was  no  analogy  between  it  and  the 
touches  in  this  case,  though  both  were  equally  followed  by 
fits  ;  or  it  is  some  local  impression,  such  as  the  friction  of  the 
clothes,  which,  occurring  when  the  central  irritation  is  at  its 
height,  is  perceived  abnormally,  and  is  the  determining  cause 
of  a  fit,  just  as  much  as  the  touches  were. 

*  See,  too,  a  paper  by  Dr.  Arthur  Gamgee  in  the  'Brit.  Med.  Jciirnal,'  vol.  IL 
1878,  oil  Hystero-Epilepsy,  and  the  recent  experiments  by  Mr.  V.  Horsley  dis- 
cussed before  the  Pathological  Society,  Nov.  1886.  Is  there  not  an  analogy 
between  the  state  of  the  centi'al  nervous  system  thus  produce;!,  and  the  tremor 
which  appears  peripherally  for  some  time  after  section  of  a  trunk  nerve  ? 


A  CASE  ILLUSTRATING  THE  DIFFERENTIAL 
DIAGNOSIS  OF  TUMOUR  OF  THE  CORD  AND 
TUMOUR  OF  THE  CAUDA  EQUINA. 

BY    JAMES    OLIVER,    M.B.,    F.R.S.    (EDIN.). 

The  cord  itself,  as  such,  ceases  to  exist  beyond  the  level  of  the 
lower  part  of  the  body  of  the  first  lumbar  vertebra ;  whilst 
the  Cauda  equina  forming  its  continuation,  is  made  up  of  the 
roots  of  the  lumbar  and  sacral  nerves  as  they  descend  to  their 
respective  foramina  of  exit.  The  symptoms  complained  of,  and 
physical  signs  manifested  by,  a  patient,  the  subject  of  a 
neoplasm  invading  either  the  spinal  cord  or  cauda  equina, 
necessarily  vary  according  to  the  level  at  which  the  nerve- 
tract  becomes  compressed  and  so  disturbed.  The  existence, 
however,  of  a  difference  in  the  structural  arrangement  of  the 
nerve-fibres  in  the  cord  proper  and  its  continuation,  the  cauda 
equina,  produces  a  marked  variation  in  the  evolution  and 
manifestation  of  symptoms,  resulting  from  the  presence  of  a 
new  growth  invading  these  two  totally  distinct  parts  of  the 
spinal  tract. 

The  bundles  of  nerve-fibres  forming  the  cauda  equina  are 
like  those  composing  any  large  peripheral  nerve-trunk,  both 
motor  and  sensory  in  character,  which,  continuing  throughout 
their  course  perfectly  distinct,  end  in  their  respective  peripheral 
expansions,  motor  or  sensorial,  free  anastomosis  apparently  of 
the  corresponding  terminal  filaments  being  effected. 

In  the  cord  proper,  however,  the  motor  and  sensory  tracts 
do  not  long  continue  in  apposition,  but  follow  a  different 
course  in  this  structure  ;  decussation,  more  or  less  complete,  in 
the  case  of  both,  occurring,  proximally  with  the  motor,  and 
distally  with  the  sensory,  in  respect  to  the  higher  centre.  The 
motor  tract  coming  from  one  or  other  hemisphere  of  the  brain, 
decussates  with  its  fellow  of  the  opposite  side  somewhere  in 
the  medulla  oblongata,  and  is  afterwards  transmitted  without 
any  further  appreciable  decussation  down  one  half  of  the  cord, 
to  supply  the  muscles  of  that  same  side  of  the  body.  The 
sensory  bundles,  on  the  other  hand,  resulting  from  a  union  of 
fibres  coming  from  peripheral  expansions,  enter  the  cord  at 
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varyino-  levels,  according  to  the  part  of  the  body  in  which 
they  take  origin,  pass  almost  immediately  to  the  opposite  half 
of  the  spinal  cord,  and  are  thence  transmitted  to  the  brain, 
witliont  furtlier  recrossing,  in  that  part  of  the  cord  away  from 
the  side  of  the  bo<ly  in  which  tliey  originate.  The  motor 
tracts,  as  they  descend  in  the  cord,  give  off  nerve-fibres  to  the 
same  side  of  the  body,  whilst  the  sensory,  as  they  ascend, 
accumulate  from  the  opposite  half  of  the  body.  If,  therefore, 
one  half  of  the  spinal  cord  be  divided  completely,  the  motor 
fibres  supplying  that  same  side  of  the  body  below  this  level 
are  severed  from  the  higher  centre,  whilst  the  sensory  fibres 
corresponding  with  sensorial  expansions  of  the  opposite  side 
of  the  body  are  interrupted  in  their  course.  When  a  jjatient 
suffers  from  slow  compression  of  the  cord — the  result  of  in- 
vasion by  a  neoplasm — the  clinical  facts  occasionally  illustrate 
beautifully  this  physiological  dogma,  as  in  a  case  which  recently 
came  under  my  care,  the  leading  points  of  which  I  shall  here 
relate. 

Henry  I. ,  set.  40,  two  years  ago  began  to  complain  of  pain  in 

the  back,  extending  round  the  left  feide,  and  following  apparently 
the  course  of  the  eleventh  and  twelfth  dor.'^al  nerves.  Soon  after- 
wards he  experienced  sensory  disturbances— pins  and  needles — in 
the  right  foot.  This  peripheral  sensation  gradually  extended  up 
the  leg,  and  in  the  course  of  a  few  months  he  remarked  that  there 
was  total  loss  of  feeling  in  the  right  leg  throughout.  He  was 
still  able  to  walk  about  well.  Giadually,  however,  he  noticed  a 
tendency  to  drag  the  left  foot,  and  in  the  course  of  six  months  he 
had  lost  completely  all  power  over  the  left  leg.  As  yet  he  had 
experienced  no  motor  impairment  of  the  right  lower  limb,  nor 
seuf^ory  disturbance  in  the  left.  One  month  later,  he  noticed  a 
tendency  to  drag  the  right,  and  simultaneously,  that  he  had  lost 
sensation  in  the  left ;  he  had  never,  at  any  time,  however,  ex- 
perienced any  abnormal  sensations  in  the  left  leg,  as  in  the  case 
of  the  right.  The  loss  of  volitional  power  over  the  right  leg- 
gradually  progressed,  and  the  patient  now,  two  years  after  the 
initial  manifestation  of  symptoms,  is  completely  paraplegic,  with 
a  total  loss  of  sensation  in  both  legs. 

The  urine  has  to  be  drawn  off. 

No  wasting  of  muscles  of  tlie  limbs,  which  react  sluggishly  to 
the  faradic  and  constant  currents. 

Skin  plantar-reflex  increased. 

Knee-jerk  well  marked — somewliat  augmented. 

Ankle-clonus  can  be  developed,  although  feebly. 

In  the  case  of  tumour  invading  the  cauda  equina  pain  may 
be  occasionally,  although  not  invariably,  complained  of.  There 
is  noted  gradual  loss  of  power  in  the  lower  limbs,  beginning 
at  first  in  one  leg,  and   eventually  extending  to  the   other. 
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IjOSS  of  volitional  power  is  accompanied  by  a  gradual,  or  some- 
times rapid  wasting  of  muscle  tissue.  These  muscles,  over 
which  the  patient  has  little  or  no  volitional  control,  fail  to 
respond  to  the  faradic  or  constant  current,  whilst  tliose  which 
continue  to  respond  to  the  volition  of  the  patient,  although 
somewhat  enfeebled,  will  still  react  to  electric  excitation, 
faradic  or  galvanic.  Usually  there  is  some  defect  in  the 
tactile,  and  painful  sensibility  ;  as,  however,  sensation  may 
apparently  be  carried  on  by  a  free  nerve-anastomosis,  this  may 
not  be  a  marked  symptom  of  the  disorder.  When  there  is 
evidence  of  sensory  disturbance,  it  is  experienced  first,  and, 
as  a  rule,  much  more  markedly  in  the  limb  which  fi'rst 
shows  signs  of  motor  enfeeblement ;  and  not,  as  in  the  case  of 
tumour  invading  the  cord,  primarily  in  the  limb  opposite  to 
that  which  reveals  initially  the  signs  of  motor  impairment. 

The  bladder  in  such  cases,  as  in  the  case  of  tumour  invading 
the  lumbar  enlargement  of  the  cord,  has  its  functions  dis- 
turbed, the  patient  being  as  a  rule  unable  to  empty  this  viscus 
of  its  contents. 

There  is  absence  of  skin  plantar-reflex,  no  ankle-clonus,  and 
invariably  it  is  impossible  to  elicit  any  knee-jerk. 


Iibstnuts  oi  ^£ixxt\^h  anb  ^foreign  Jlouviuils. 

Philosophische  Studien.  HerausgegelDen  von  WiLHELM 
WuxDT.  Dritter  Band  ;  pp.  (391.  Leipzig  :  Willielm  Engelmann, 
188G. — Prof.  Wundt's  '  Archiv '  contains  much  that  is  of  interest  to 
the  readers  of  '  Braix,'  and  must  not  be  ignored  on  the  supposition 
that  it  is  given  over  to  metaphysical  discussion  and  commentaries 
on  Kant.  The  editor's  name  is  sufficient  indication  of  the  scientific 
point  of  view  adopted,  and  he  expressly  states  at  the  close  of  the 
first  volume  that  the  chief  aim  of  the  '  Studien '  is  the  building  up  of 
experimental  psychology.  In  looking  over  the  three  volumes  so 
far  issued^  it  will  be  seen  that  about  half  of  the  papers  are  accounts 
of  experimental  work  done  by  Professor  "Wundt's  pupils  in  the 
psychological  laboratory  at  Leipzig,  while  about  half  of  the  re- 
main! or  discuss  methods  of  experimental  research.  Valuable 
results  in  psycho -physics  had  been  obtained  by  individual  workers, 
or  published  from  physiological  and  physical  laboratories.  But 
Professor  "Wundt  took  a  step  of  great  importance  in  founding  in 
1879  a  special  laboratory  for  psycho-physical  research.  A  similar 
laboratory  was  started  in  1883  at  Johns  Hopkins  University,  and 
others  are  about  to  be  formed  at  Cambridge  and  the  University  of 
Pennsylvania ;  but  the  most  systematic  and  valuable  work  done 
during  the  past  seven  years  in  psycho-physics  comes  from  Professor 
Wundt's  laboratory,  and  is  described  in  the '  Philosophische  Studien.' 
It  would  lead  too  far  to  give  even  a  brief  summary  of  this  work, 
but  it  may  be  worth  the  while  to  indicate  its  scope  so  that  those 
interested  can  refer  to  the  original  papers.  About  half  of  the 
experiments  described  are  directed  towards  determining  the  time 
taken  up  by  mental  operations,  a  direction  of  research  to  which 
the  term  '  psychometry '  might  be  confined.  The  reaction  time 
has  been   measured  under  varying   conditions,  as   also  the  time 

•  Numbers  arc  published  as  material  iij  accumulated  ;  during   tlie  past  live 
years  twelve  such  numbers  have  been  issued,  making  up  the  three  volumes. 
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needed  in  i)ercciving,  willing  and  in  the  association  of  ideas.  On 
the  work  with  which  the  names  of  "Weber  and  Fechner  :ire 
associated,  that  is  the  relation  between  the  strength  of  the  stimulus 
and  the  intensity  of  the  sensation  (psycho-physics  in  its  narrower 
sense),  experiments  on  light  and  sound  have  been  published  and 
others  are  now  being  carried  on.  The  analysis  of  sensation,  to 
which  we  may  reckon  contrast,  has  proved  itself  to  be  one  of  the 
most  fertile  fields  of  investigation,  including  as  it  does  the  re- 
searches of  Helmholtz  on  sound,  and  the  many  valuable  experiments 
on  the  retina  and  sense  of  sight.  The  extent  and  limits  of  con- 
sciousness is  a  subject  of  considerable  interest  and  open  to 
experimental  study.  Investigations  have  been  made  at  Leipzig, 
and  are  s'ill  being  prosecuted  on  the  time-sense,  under  which  we 
may  include  the  estimation  and  comparison  of  intervals  and  the 
time  relations  in  which  sensations  stand.  Lastly,  the  conditions 
of  memory,  on  which  Ebbinghaus  has  made  interesting  experiments, 
may  be  mentioned.  These  six  branches  of  research  are  those 
which  have  been  taken  up  at  Leipzig,  and  do  not  of  necessity 
cover  the  whole  field  of  psycho-physics,  which  is  itself  but  one 
branch  of  psychology. 

Experimental  psychology  enjoys  the  advantage  of  having  its 
way  to  some  extent  cleared  by  physics  and  biology,  and  can 
borrow  from  these  sciences  apparatus  and  methods ;  but  any  one 
working  in  psycho-physics  will  fi.nd  that  he  must  himself  devise 
and  control  the  greater  part  of  the  apparatus  needed,  not  finding 
ready,  for  example,  such  a  purely  physical  and  elementary  fact  as 
the  time  it  takes  an  electro-magnet  to  attract  its  armature.  Still 
more  must  the  experimenter  rely  on  himself  in  arranging  methods ; 
these  depend  to  a  large  extent  on  the  very  consciousness  we  wish 
to  investigate,  and  their  advantages  and  shortcomings  can  often 
only  be  seen  after  the  experiments  have  been  made.  I  mention 
these  facts,  to  explain  vihy  the  work  described,  in  the  '  Studien  '  is 
not  all  of  equal  value ;  when  similar  experiments  are  continued 
by  the  same  or  ditferent  workers,  improvements  in  method  and 
apparatus  are  constantly  being  made,  so  that  the  later  results  are 
the  more  accurate  and  valuable. 

I  give  Itelovv  a  classified  list  of  the  papers  which  describe  ex- 
perimental work.  In  some  cases  a  paper  covers  more  ground  than 
the  heading  under  which  it  is  entered. 

J.  McKeen  Cattell,  Ph.D. 
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PSYCIIOMETrtY. 

'  Ucbcr  ilic  Appcrccjitionsiliiuer  bci  oinfachcn  und  zusanimcngcsctztcu  Vor- 
stclluugou.'     Max  Friedricli.     i.  39-7S. 

'  ExpcrimcutcUu  Uutersuclmngen  iibcr  die  Association  der  Vorstcllungeu.' 
Martin  TrautsL-holdt.     i.  213-251. 

'  Ucber  die  Einwirkung  einiger  medicaracntiJser  Stoffo  auf  die  Daut  r  einfachcr 
psychischer  V'organge.'     Emil  Kraepelin.     i.  417-463  and  573-GOG. 

'  Ucbcr  die  Uuterschcidung  von  Schallstiirken.'     Ernst  Tisdicr.     i.  495-543. 

'  Ucbcr  die  cinfaehe  Reactionszeit  einer  Geruchscmpfindung.'  W.  Moldenbaucr. 
i.  G06-615. 

'  Die  zeitlicben  Verbaltnisse  der  Willensthatigkeit.'    Julius  Merkel.    ii.  73-1 28. 

'  Ucbcr  die  Zeit  dor  Erkennung  und  Bencnnung  von  Schriftz-  ichen,  Biblcrn 
und  Farben.'     James  McKecn  Cattell.     ii.  635-651. 

'  Ucber  den  Eiiiflu.ss  der  Reizst'drke  auf  die  Dauer  cinfacher  psycbiscbcr 
Yorgango  mit  besonderer  Riicksicbt  auf  Licbtreizc'     G.  O.  Berger.     iii.  38-94- 

'  Psycbomttrische  Untersucbungen.'  James  McKeen  CattoU.  iii.  264-305 
and  452-493. 

PSYCHO-PHYSICS. 

'  Zur  Frage  der  Giiltigkeit  des  Weber'scben  Gesetzes  bci  Licbtempfindungen.' 
Emil  Kraci)cliii.     ii.  3('6-327. 

'Die  Methode  der  riclitigen  und  falscben  Falle  in  ilirer  Auweudungcn  auf 
Scballemi^fiudungen.'     Gustav  Lorenz.     ii.  394-475. 

ANALYSIS  OF  SENSATIONS. 

'Untersucbungen  iiber  den  Farbencontrast  vermittelst  rotirender  Scbeibcn.' 
Bruno  Sclimerler.    i.  279-305. 

'  Benicrkungen  liber  die  Messung  von  Schallstarken,  mit  Riicksicbt  auf 
psycliopliysisclie  Versucbe.'     Ernst  Tiscber.     i.  513-556. 

'  Die  Messung  von  Scballstiirken.'     Paul  Starke,     iii.  264-305. 

'  Uebcr  die  Anweudung  der  Methode  der  mittleren  Abstufungen  auf  den 
Licbtsinu.'     Alfr.  Lehmann.    iii.  497-534. 


LIMITS  OF  CONSCIOUSNESS. 

'  Untersucbungen  iiber  den  Umfang  des  Bewusstseins  bei  regelmassig  auf 
cinauder  folgcnden  Scballeiudriicken.'     Georg  Dietze.     ii.  362-394. 

'  Ueber  die  Tr'agbeit  der  Netzhaut  und  des  Sebcentrums.'  James  McKeen 
Cattell.     iii.  94-128. 

TIME-SENSE. 

'  Untersucbungen  iiber  den  Zeitsinn.'     Julius  KoUert.    i.  78-90. 

'  Neue  Versucbe  uber  den  Zeitsinn.'     Volkmar  Estel.     ii.  37-66. 

'  Zur  Lebre  vom  Zeitsinn.'    Max  Mebner.     ii.  546-603. 

'  Ueber  die  Zcitverb'altuisse  der  Apperception  eiufacber  und  zasammen- 
gesctzter  Vorstellungen,  untersiicbt  mit  Hulfe  der  Complicationsmetbode.* 
Woldcmar  von  Tcbiscb.    ii.  603-635. 


MEMORY. 
Untersucbungen  iibcr  das  Tongcdaclmiss.'     II.  K.  Wolfe,     iii.  534-572. 
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Abstracts  of  Papers  on  Nervous  Diseases  published  in 
St.  Thomas's  Hospital  Reports  from  1875  to  1884  (vols.  vi.  lu 

xiv.  inclusive).     By  W.  B.  IIadden,  M.D.  (Lund.) 

1875. 

"  Some  Cases  of  Sudden  Eecovery  from  Mental  Disease."     By 
W.  Khys  Williams,  M.D. 

The  recovery  in  each  case  was  permanent,  and  in  this  respect 
diifeied  from  many  of  the  recorded  cases  in  which  recovery  was 
transient. 

1876. 

"  Notes  on  Cases  of  Nervous  Disorder.  "     By  W.  M.  Ord, 
M.B ,  F.K.C.P. 

The  author  first  discusses  reflex  irritation  of  the  skin,  and  the 
part  i^layed  by  reflex  irritation  in  producing  certain  morbid 
conditions  of  the  skin.  Four  cases  are  cited  in  which  eczema 
ajjpeared  to  arise  from  irritation,  mechanical  and  catarrhal,  of  the 
urinary  organs  and  passages.  Acne  I'esults  from  irritation  of  the 
mucous  membrane  of  the  genital  passages,  and  the  psoriasis  and 
pruiigo  which  are  common  at  the  climacteric  period,  are  probably 
related  with  local  changes.  There  are  reflex  relations  between 
eczema  and  bronchial  catarrh,  these  conditions  sometimes  alter- 
nating in  the  same  individual.  Patchy  baldness  of  the  scalp  is 
often  associated  with  anal  pruritus.  The  reflex  influence  exerted 
by  the  skin  on  internal  organs  is  illustrated  by  several  cases  in 
the  author's  practice.  He  concludes  that  it  is  possible  to  rouse 
"  reflex  troi)hic  influence  in  wasting  limbs  by  stimulation  of  a 
dormant  central  ganglion  through  the  peripheric  nerves." 

"  Intra-Cranial  Aneurysms."     By  TiiOiiAS  B.  Peacock, 
M.D.,  F.PuC.P, 

This  paper  contains  an  admirable  resume  of  this  subject  up  to 
date.  No  less  than  eighty-six  cases  are  summarised,  and  the  con- 
clusions to  be  drawn  from  them  are  given  in  great  detail.  The 
paper  is  well  worth  consulting  for  reference. 

1877. 

"  Statistical  Report  of  Cases  of  Chorea."     By  Thomas  B.  Peacock, 
M.D.,  F.R.C.P. 

This  is  an  elaborate  analysis  of  ninety-two  cases  of  chorea 
occurring  in  the  author's  practice.  It  is  well  adapted  for  reference, 
and  would  prove  an  admirable  guide  for  future  observers. 
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"On  Simple  Meningitis."     ]?y  W.  S.  Grct:nki!:i,d,  M.D.  Lontl. 

Two  groups  of  cases  are  embraced  in  this  paper:  (1)  those  that 
are  truly  primary  ;  (2)  those  arising  as  a  complication  or  sequela  of 
acute  disease,  or  as  the  result  of  some  blood  contamination.  In 
the  first  class  are  included  sporadic  cases  of  cerebro-spinal  menin- 
gitis, and  the  form  which  occurs  in  infancy  without  known  cause ; 
in  the  second  class,  which  is  mainly  discussed  and  illustrated,  are 
grouped  the  cases  depending  on  siTch  conditions  as  pneumonia, 
rheumatism,  pya-mia,  septicannia,  syphilis  and  Bright's  disease. 
The  paper  contains  some  excellent  and  suggestive  observations  on 
the  pathology  of  this  affection. 

1878. 

"  Cases  of  Chorea."    By  J.  S.  Bristowe,  M.D.,  F.R.C.P. 

The  author  remarks  that  he  has  never  seen  a  post-mortem 
examination  in  chorea  without  heart  disease  having  been  detected, 
although  its  existence  is  not  always  recognised  during  life.  In 
one  of  the  cases  given  there  was  complete  loss  of  speech,  and  the 
choreic  movements  were  most  marked  on  the  right  side.  Attention 
is  drawn  to  cases  in  which  paralysis  (paraplegia  or  hemiplegia) 
may  precede  or  replace  the  chorea.  Impairment  of  common 
sensation,  general  or  unilateral,  is  t^ometimes  observed,  resem- 
bling closely  that  found  in  hysteria.  Absolute  insanity  super- 
venes in  rare  instances.  In  two  of  the  cases  recorded,  epileptic 
attacks  existed,  and  in  one  of  these  insanity  came  on.  In  the 
other,  the  choreic  symptoms  were  preceded,  and  in  part,  accom- 
panied by  a  succession  of  epileptic  fits.  Occasionally  chorea 
becomes  chronic,  and  in  two  such  cases  seen  by  the  author  the 
lower  limbs  became  paralysed  and  stiff,  suggesting  degenerative 
change  in  the  lateral  columns  of  the  cord. 

1879. 

"  On  Hysteria  and  H_\  stero-Epilepsy."     By  William  II.  Stoi^ 
M.B.,   F.E.C.P.      "Also   Further   Remarks    on    Hystero- 
Epilepsy." 
The    author   discusses    the   term    "  hysteria "   at   some   length, 
showing  how  its  meaning   has   become   modified,  owing  "  to   the 
tendency  to  metaphor  and  metathesis  which  is  the  besetting  sin 
of  medical  terminology."     A  classification  of  functional  neuroses 
is  suggested,  each  group  being  illustrated  by  cases.     The  author 
narrates  his  experience  of  le  transfert  as  seen  in  Charcot's  wards 
at  Salpetriere,  and  then  proceeds  to  point  out  what  he  considers 
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weak  points  in  the  eloiuoiistnition.  In  tlio  second  paper  the 
author  si;ives  two  t}  pical  cases  pi'esenting  the  symptoms  described 
l)y  Charcot,  wliich  came  under  his  notice  since  the  first  paper  was 
written.  In  one  of  these  cases  the  anicsthesia  disappeared  when  a 
magnet  was  placed  close  to  the  affected  limb.  Elaborate  pre- 
cautions were  taken  to  exclude  the  effects  of  expectant  attention. 

1881. 
'•  On  the    Use    of   the    Continued    Current   in    DiaTtetos."      By 
William  II.  Stowk,  r.R.C.r.,  and  Walter  J.  Kilner,  M.B. 

in  the  two  cases  recorded  an  ascending  current  from  the  nape  of 
the  neck  to  the  forehead  was  employed,  the  negative  pole  being 
})hxced  in  the  former  region,  the  iDOsitive  in  the  latter.  Some 
temporary  improvement  seemed  to  result  from  this  treatment; 
but  in  the  first  case  a  large  carbuncle  formed  at  tlie  back  of  the 
neck  where  the  negative  pole  had  been  ap[)lied,  and  the  patient  died. 

"Contribution    to   the    Pathology  of   Double  Optic    Neuritis." 
By  Walter  Edmunds,  M.D. 

This  paper  is  based  on  a  case  of  head  injury  whii  h  proved  fatal 
ill  twenty-four  lionrs.  There  Avas  a  fracture  of  ihc  middle  fossa  of 
the  base  of  the  skull,  but  it  did  not  pass  into  the  orbit  or  into  the 
immediate  neighbourhood  of  the  optic  nerves.  These  latter 
exhibited  well-marked  earlj-  inflammatory  changes.  There  was 
some  basal  meningitis,  and  the  author  believes  that  the  simplest 
explanation  of  the  appearance  described  "is  that  the  inflammation 
spread  from  the  inflamed  meninges  to  the  tissue  betweeu  the 
nerve  sheaths." 

"  Nerve-stretching  in  a  Case  of  Spinal  Meningitis  with  Ataxic 
Symptoms,  due  to  Injiarj-."     By  W.  H.  Armstrong, 

The  author  claims  that  this  was  one  of  the  first  cases  of  nerve- 
stretching  done  in  this  country,  and  the  result  was  more  successful, 
tlian  that  of  most  cases  hitherto  published.  By  the  operation  the 
patient  recovered  cutaneous  sensibility,  the  lancinating  pains  were 
much  relieved,  and  the  power  of  locomotion  was  greatly  improved. 
In  this  case  the  left  sciatic  nerve  was  stretched,  and  the  author  is 
inclined  to  believe  tliat  an  effect  is  produced  on  the  nerve  centre, 
not  on  the  periphery. 

"  On  Cases  of  Injur}^  to  the  Optic  Nerve."  By  Edward  Nettleshir. 
The  author  points  out  that  the  optic  nerve  seldom   undergoes 
repair  and   regains    its   function    after   injury.     This    depends    iu 


AND    FOUl'^IGN    JOURNALS.  559 

great  ineasuro  on  the  usually  severe  nature  of  the  injury,  possibly 
aLso  on  the  anatomical  peculiarities  of  the  optic  nerve.  When  the 
nerve  is  divided  in  front  of  the  optic  foramen,  the  movements  of 
the  eyeball  may  interfere  with  the  apposition  of  the  cut  ends. 
The  paper  is  illustrated  by  a  series  of  valuable  cases. 

1882. 
"  On  Paraplegic  Rigidity  in  Hemiplegia." 

By    W.    li.    llADDEN,  M  D. 

The  author  calls  attention  to  the  fact,  that  a  lesion  in  one  cerebral 
hemisphere  gives  rise  to  direct  as  well  as  crossed  paralysis  ;  and 
that  in  late  hemiplegic  rigidity  the  lower  limb  of  the  opposite  side 
may  become  the  seat  of  ankle-clonus,  and  occasionally  even  becomes 
contractured  like  its  fellow,  It  is  also  observed  that  in  bilaterally 
associated  Berve-nuclei,  irritation  on  one  side,  as  in  the  case  of 
inhibition,  reacts  on  the  opposite  side.  Moreover,  bilaterally 
associated  nerve  cells  are  less  apt  to  undergo  atrophic  changes 
than  cells  not  bilaterally  associated.  It  seems  likely  that  paraplegic 
rigidity  in  hemiplegia  depends  on  the  variations  in  the  decussation 
of  the  pyramidal-tract  fibres  in  the  medulla,  and  not  on  a  secondary 
decussation  of  the  motor  fibres  in  the  spinal  cord.  It  is  possible 
that  the  fibres  of  the  direct  pyramidal  tract  enter  into  relation 
with  the  multipolar  cells  in  the  lower  part  of  the  cord. 

"  Some  Effects  of  Brain  Disturbance  on  the  Hand- writing." 
By  W.  H.  Stowe,  F.E.C.P. 
This  paper  contains  some  interesting  observations  on  agraphia, 
illustrated  by  the  author's  personal  experience  during  an  obscure 
illness. 

"  Clinical   Eemarks  on   so-called  Painful   Paraplegia." 
By  J.  S.  Bristowb,  M.D.,  F.R.S. 

Tiie  paraplegia  to  which  attention  is  called  depended  in  all  the 
five  recorded  cases  on  malignant  growths,  involving  the  spinal  cord 
or  the  nerves  proceeding  from  it.  In  two  instances  the  lumbar 
vertebrae  were  affected,  and  in  the  remaining  three  the  growth 
originated  in  the  periosteiim  of  the  ilium. 

"  Paralysis  of  Serralus  Magnus."     By  H.  H.  Glutton. 

Among  the  causes  of  the  paralysis  the  author  gives : — typhoid 

fever,  jn'ogressive  muscular  atrophy,  blows  and  strains,  and  possibly 

infantile  paralysis.     In  three  cases  observed  by  him   no  definite 

cause  could  be  assigned.     The  anatomical  and  clinical  aspects  of 
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tlio  parulysis  aro  fully  disciisstd,  and  the  views  of  Erb,  Duchenno, 
Biiumler,  Vivian  Poore,  and  others,  compared  and  criticised. 

"  On    the    Electrical    Ee8i^tance  of  the  Human   Body."      By 
W.  H.  Stowe,  F.E.C.P. 

This  is  an  abstract  of  a  paper  read  before  the  British  Association 
at  Southport.  The  author  believes  that  the  electrical  resistance  of 
the  human  body  is  enormously  overstated.  The  obstacles  to  its 
accurate  determination  and  the  means  adopted  to  overcome  them 
aro  stated  in  detail.     The  paper  will  be  of  interest  to  experts. 

1883. 
"  Two  Cases  of  General  Atrophy  treated  by  the  '  Weir  Mitchell ' 
Method."     By  Seymour  J.  Sharkey,  M.B. 

The  author's  object  in  writing  this  paper  is  to  record  his  success 
in  following  out  the  treatment  advocated  by  Dr.  Playfair.  Both 
cases  resulted  in  cure.  An  excellent  account  of  the  method  of 
treatment  and  the  class  of  cases  to  which  it  is  applicable  is  given. 
The  author  observes  that  "  too  great  prominence  is  given  to  the 
nervous  system.  In  the  piiblished  cases  prostration  of  the  nervous 
system  has  not  been  more  prominent  than  prostration  of  the 
muscular,  glandular,  and  every  other  system." 

"  Cases  of  Tubercular  Meningitis."     By  John  S.  Bristowe. 

All  the  cases  present  particular  features  of  interest,  or  are 
specially  instructive.  (1.)  In  the  first  three  cases  the  meningeal 
affection  was  obviousl}^  secondary,  as  is  usually  the  case ;  but  the 
interesting  point  is  that  the  primary  tubercular  disease  had  become 
retrogressive,  and,  clinically  speaking,  a  cure  had  been  effected. 
(2.)  In  the  next  three  cases  the  growth  of  tubercles  on  the 
membranes  of  the  brain  was  apparently  slow,  and  symptoms  were 
developed  only  when  inflammation  was  superadded,  or  the  growth 
became  so  abundant  as  to  involve  the  surface  of  the  brain  itself  or 
the  cranial  nerves.  (3.)  Tuberculosis  of  the  membranes,  with  or 
without  meningitis,  is  apt  to  supervene  in  cases  of  tubercular 
tumours  of  the  brain.  (4.)  In  one  case  the  tubercular  meningitis 
was  primary,  no  trace  of  tubercular  disease  being  found  elsewhere 
in  the  body.  (5.)  In  one  case  the  symptoms  closely  resembled 
delirium  tremens.  (6.)  In  conclusion,  the  author  analyses  some  of 
the  main  symptoms  occurring  in  his  cases,  e.g.  distension  of  the 
ventricles,  optic  neuritis,  paralj'sis  of  the  cerebral  nerves,  hemi- 
plegia, convulsions,  and  temperature. 
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"Cases  of  Tubercle  of  the  Cert-bollum."     By  J.  S.  Bkistowe. 

The  most  important  facts  are  : — (1)  the  existence  of  the  comni'in 
signs  of  intracianial  tnmonrs,  namely,  headache,  sickness  and  optic 
neuritis ;  (2)  the  headache  was  by  no  means  limited  to  the  back  of 
the  head ;  (3)  the  almost  complete  absence  of  anything  like  a 
staii:gering  gait,  excepting  in  the  List  case,  in  which  it  had  been 
of  long  duration  and  was  typical ;  (4)  the  supervention  in  the  last 
case  of  tubercular  meningitis. 

"  A  Case  of  Spasmodic  Wryneck  treated  by  Excision  of  a  portion 
of  the  Spinal  Accessory  Nerve."     By  Charles  A.  Ballance. 

The  patient  was  a  mariied  woman,  aged  48,  who  had  suflFered 
severely  from  spasmodic  torticollis  for  ten  years.  During  the 
previous  ten  months  the  affection  had  become  very  severe,  and 
interfered  seriously  with  the  taking  of  ni  urishmont  and  with  sleep. 
Drugs,  electricity,  and  massage  had  been  tried  without  avail.  The 
muscles  affected  were  the  right  slerno-mastoid  and  the  upper 
portion  of  the  right  traj)ezius.  The  nerve  supplying  them,  the 
external  branch  of  the  right  spinal  accessory,  was  exposed,  and 
about  one  inch  excised,  the  proximal  end  at  the  same  time  being 
stretched.     The  spasm  disappeared  at  once. 

Five  months  later  the  right  sterno-mastoid  and  trapezius  were 
found  to  be  atrophied.  There  was  some  tendency  to  muscular 
spasm  when  she  was  excited  or  when  the  face  was  directed  upwards, 
but  she  could  by  an  effort  prevent  any  movement  of  the  head.  It 
was  probable  that  the  deep  origin  of  the  jiosterior  primary 
division  of  the  left  sub-occipital  nerve  and  also  the  trapezial  fibres 
of  the  left  spinal  accessory  were  exposed  to  the  same  irritation  as 
the  deep  origin  of  the  right  spinal  accessory. 

The  portion  of  nerve  excised  was  found  healthy  on  microscopical 
examination. 

Mr.  Ballance  gives  an  account  of  the  literature  of  the  subjecf, 
and  also  discusses  the  surgical  means  to  be  employed  in  such  cases. 

"  Clinical  Observations  on  Chorea."     By  W.  B.  Hadden,  M.D, 

The  author  discusses  some  of  the  more  unusual  symptoms  of 
chorea  under  five  heads,  illustrating  each  group  of  cases.  (1.) 
Paralj'^sis  may  be  the  predominant  symptom,  preceding  the  choreic 
movements,  and  persisting  long  after  their  disappearance.  The 
paralysis  often  attacks  parts  which  have  been  little  affected  by 
the  movements.  The  paralysis  to  which  attention  is  called  is 
identical  with  that  occurring  in  hysteria.  In  one  of  the  recorded 
YOI,.   IX.  2  o 
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cases  the  patellar  tendon  reflexes  were  absent.  (2.)  Complete  loss 
of  articxilation  is  illustrated  by  three  cases,  in  all  of  whicb  the 
choieic  movements  were  chiefly  right-sided.  Speechlessness,  like 
the  motor  paralj'sis  in  chorea,  is  transitory,  both  probably 
depending  on  inhibition  of  motor  centres,  and  not  necessarily  due 
to  exhaustion  b}^  antecedent  spasm.  The  scat  of  the  lesion  may 
be  in  Broca's  convolution,  or  in  the  co-ordinating  centre  in  the 
medulla  oblongata.  (3.)  Anajsthesia  is  not  very  uncommon 
in  chorea.  There  seems  to  be  no  rule  as  regards  its  distribution  ; 
although  in  most  of  the  cases  seen  by  the  author  the  anaesthesia, 
when  unilateral,  was  limited  to  the  side  chiefly  affected  by  the 
movements,  or,  when  bilateral,  was  more  marked  on  that  side. 
(4.)  Hysteroid  convulsive  attacks  are  probably  rare,  although 
emotional  disturbance  is  frequent.  In  the  case  given  the  chorea 
was  ushered  in  by  the  convulsive  attack. 

It  is  pointed  out  that  symptoms  of  a  hysterical  nature  often 
supervene  in  chorea.  The  author  illustrates  the  converse,  the 
supervention  of  genuine  chorea  in  hysteria.  (5.)  Chorea  in 
pregnancy.  In  most  cases  there  is  a  previous  history  of  chorea 
or  rheumatism,  so  that  pregnancy  can  only  be  looked  upon  as  a 
possible  exciting  agent.  In  one  case  the  tendency  to  recurrence 
in  succeeding  pregnancies  is  illustrated. 

"  Epilepsy."     By  John  HARLEi%  M.D. 

This  paper  is  the  outcome  of  300  cases  of  epilepsy  observed  by 
the  author.  Many  of  his  conclusions  are  corroborative  of  previous 
experience,  but  some  are  not  usually  recognised  as  belonging  to 
so-called  simple  or  idiopathic  epilepsy.  The  following  are  some 
of  the  facts  which  appear  to  result  from  this  paper.  Epilepsy  is 
essentially  a  disease  of  early  life.  The  period  of  adolescence  is 
more  prone  to  epilepsy  than  any  other.  The  proneness  is  greater 
in  females  than  in  males. 

During  the  prime  of  life  (from  20  to  50)  the  liability  is  less 
than  half  that  of  the  adolescent  period.  After  50,  the  liability 
still  more  rapidly  declines,  but  in  the  case  of  males  shows  a  ten- 
dency to  rise  after  the  age  of  60.  Chronic  epilepsy  is  more 
common  in  men.  The  attacks  in  males  are  more  frequently 
interrupted  by  long  quiescent  intervals,  these  intervals  being  much 
longer  in  males  than  in  females.  Epilepsy  may  result  from 
imitation  or  fright.  Consciousness  may  be  preserved,  partially 
or  completely,  during  the  fit.  Consciousness  may  be  suspended, 
without  convulsion.     Evanescent  insanity,  as  the  immediate  con- 
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sequence  of  the  fit,  is  common.  Disonlers  of  seusition  may 
precede,  accompany,  or  follow  the  epileptic  attack.  Disorders  of 
motion  may  occur,  as  well  as  partial  paralysis  of  the  tongiie  and 
loss  of  speech.  Frequent  repetition  or  violence  of  the  attacks 
will  sometimes  produce  complete  exhaustion  of  the  nervous 
system  and  death.  (In  one  of  the  two  cases  given  a  small  cysti- 
ceicus  was  fuund  in  the  brain,  but  there  was  no  sign  of  irritation 
or  inflammation  in  the  neighbourhood.)  Hemiplegia  is  a  frequent 
result  of  epilepsy,  and  even  infantile  paralysis  may  result  from  it. 

Onufrowicz  on  the  Auditory  Nerve.— Onufrowicz's  paper 

{Arch'v  f.  Psi/ch.,  xvi.  p.  711)  is  based  upon  an  examination 
of  the  brains  of  two  rabbits,  whose  internal  ears  had  been  destroyed 
on  one  side  as  completely  as  possible  by  an  operation  through  the 
outer  ear.  One  rabbit  lived  six  months,  the  other  two  and  a  half 
months.  The  brains  were  subjected  to  a  microscopic  examination, 
and  the  resulting  atrophies  noted.  The  posterior  root  of  the 
auditory  nerve  was  much  atrophied  on  one  side,  the  anterior  root 
was  affected  in  a  considerably  less  degree.  The  following  are  the 
conclusions  of  the  author: — (1)  The  so-called  " external  auditory 
nucleus,"  or,  as  he  prefers  to  call  it,  Deiters'  nucleus,  has  nothing 
whatever  to  do  with  the  auditory  nerve.  The  nuclei  were 
equal  in  size  and  healthy  on  both  sides.  (2)  It  is  more  than 
doubtful  whether  the  so-called  "  internal  auditory  nucleus "  has 
any  direct  connection  with  the  auditory  nerve.  (3)  The  au- 
ditory tubercle  (Stieda's  tuberculum  laterale,  Stilling's  Nacken 
des  Kleinhirnschenkels)  is  the  nucleus  of  origin  of  the  pos- 
terior root  of  the  auditory  nerve,  that  is,  of  the  auditory  nerve 
proper.  The  auditory  filires  of  the  auditory  nerve  are  in 
all  probability  contained  only  in  its  posterior  root,  the  an- 
terior root  containing  the  fibres  that  are  distributed  to  the  am- 
pullae of  the  semicircular  canals.  The  auditory  tubercle  is  a  mass 
of  grey  matter  that  lies  to  the  outer  side  of  the  posterior  root,  and 
is  sometimes  described  as  a  portion  of  the  flocculus.  It  is  the 
homologue  of  the  superior  corpora  quadrigemina,  the  centre  for 
the  optic  nerves,  and  of  the  posterior  cornua  of  the  cord,  the  centre 
for  the  sensory  nerves.  The  fibres  of  the  posterior  auditory  root 
enter  the  tubercle  only  after  passing  through  the  anterior  auditory 
nucleus,  which  is  the  homologue  of  the  spinal  ganglia.  (4)  The 
place  of  origin  of  the  anterior  root  of  the  auditory  nerve  is  either 
the  vermiform  process,  or  the  grey  substance  of  the  4th  ventricle 
underlying  the  superior  cerebellar  peduncles,  or  in  both.     (5)  The 
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striae  mednllares  or  acusticse  are  not  direct  continuations  of  the 
auditory  nerve  ;  they  are  either  secondary  fibres  that  issue  from 
the  auditory  tubercle,  or  they  have,  as  Longet  held,  no  connection 
at.  all  w^ith  the  auditory  nerve.  (6)  Of  the  further  central 
connections  of  the  auditory  nerve  we  are  entirely  ignorant.  The 
paper  contains  a  valuable  sketch  of  the  views  of  previous  in- 
vestigators as  to  the  origin  of  the  auditory  nerve,  and  the  author 
emphasizes  the  superiority  of  the  experimental  method  of 
anatomical  investigation  over  even  the  most  careful  purely  his- 
tological researches. 

Richter  on  the  Optic  Radiations.— Eichter  (ArcMv  f.  Psych. 

xvi.  p.  639)  reports  the  case  of  a  man  who,  for  more  than  a  year, 
had  suffered  from  homonymous  left  hemianopsia  and  other  nervous 
symptoms.  The  post-mortem  revealed  on  the  right  side  adhesion 
of  the  pia  mater  to  the  cortex  of  the  three  occipital  convolutions, 
the  cuneus  and  the  posterior  half  of  the  occipito-temporal  convolu- 
tions, meclian  and  lateral ;  and  there  was  disorganisation  of  the 
cortex  in  these  places.  There  were  less  marked  changes  on 
the  inferior  surface  of  the  occipito-temporal  lobe  as  far  as  the  tip 
of  the  temporal  lobe.  The  white  matter  underlying  the  cortex  in 
these  regions  exhibited  fat  granule  cells,  and  the  tract  of  degenera- 
tion was  followed  through  the  centrum  ovale  along  the  outer  wall 
of  the  lateral  ventricle  into  the  pulvinar  of  the  optic  thalamus. 
The  corpora  quadrigemina,  corpora  geniculata  and  optic  tracts 
and  nerves  were  quite  intact.  The  author  criticises  Monakow's 
statements  that  occipital  lesions  are  followed  by  descending 
degeneration  of  the  anterior  corpora  quadrigemina,  corpora 
geniculata  externa  and  optic  tracts  and  nerves,  and  affirms  that  in 
man,  at  all  events,  occipital  lesions  have  only  been  proved  to  cause 
secondary  degeneration  of  the  pulvinar.  Another  tract  of  de- 
generation was  traced  from  the  tip  of  the  temporal  lobe  through 
the  tegmentum  to  the  crusta. 

Atrophy  of  both  optic  nerves,  or  even  of  one,  is  followed  by 
reduction  in  the  ganglion  cells  of  both  optic  thalami,  all  four 
corpora  quadrigemina  and  all  four  corpora  geniculata,  but  the 
author  has  not  observed  any  change  in  the  occipital  cortex. 

Westphal  on  a  Peculiar  Group  of  Symptoms.— The  patient 

(Archiv  f.  Psych,  xvi.  pp.  496  and  778)  was  a  man  aged  47, 
free  from  syphilitic  or  alcoholic  taint.  The  first  symptoms  were 
paresis  of  the  internal  rectus  of  the  left  eye,  slight  double   ptosis. 
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vertigo,  and  other  diffuse  cerebral  eyniptoins.  Subsequently  the 
lower  extremities  became  weak,  and  the  weakness  developed  into 
almost  complete  paralysis  ;  the  upper  extremities  were  affected 
similarly,  but  not  to  such  a  degree.  In  the  lower  extremities 
various  grt)ups  of  muscles  began  to  display  slight  degrees  of 
rigidity,  the  patellar  leflexes  became  heightened,  and  at  a  later 
stage  the  paradoxical  contraction  was  elicited  by  movements  of 
the  ankle,  knee,  and  hi[)  joints.  As  the  disease  progressed,  the 
weakness  of  the  upper  extremities  increased  to  absolute  paralysis 
in  the  case  of  certain  movements  ;  muscular  rigidity  showed 
itself,  and  also  the  paradoxical  contraction.  At  a  later  period 
the  muscles  of  the  jaw  were  affected.  The  facial  muscles  showed 
no  marked  abnormality. 

The  motor  symptoms  were  not  the  only  symptoms  present,  there 
w^ere  striking  sensory  disorders.  Loss  of  sensibility  was  first 
observed  in  the  peripheral  portions  of  the  upper  and  lower  ex- 
tremities, and  in  the  short  space  of  about  two  years  the  amesthesia 
had  extended  over  almost  the  entire  surface  of  the  trunk  and 
extremities,  and  ultimately  the  region  of  the  fifth  nerve  was 
affected.  The  muscular  sense  was  lost,  but  it  is  a  noteworthy  fact 
that  sensibility  to  heat  and  cold  was  alw^ays  retained,  that  the 
superficial  reflexes  were  still  evocable,  and  that  the  muscles  con- 
tinued to  react  to  tlectrical  stimulation  and  did  not  display  the 
usual  atrophic  degenerative  changes.  During  the  whole  couise  of 
the  case,  there  were  no  special  cerebral  symptoms,  with  the 
exception  of  disturbed  sleep,  vertigo,  and  feelings  of  nervuus 
apprehension,  and  the  intelligence  of  the  patient  was  unimpaired 
till  within  a  short  time  of  his  death.  The  patient  died  after  an 
illness  of  about  three  years. 

The  diagnosis  of  the  case  was  doubtful.  It  resembled  a  case  of 
multiple  cerebro-spinal  sclerosis  in  some  respects — but  the  wide-- 
spread  anaesthesia,  and  the  low  degree  of  muscnlai-  rigidity  in  the 
extremities,  negatived  this  view.  The  post-mortem  disclosed  disease 
of  the  posterior  columns  of  the  cord,  atrophy  of  the  sensory  and 
motor  spinal  mrves,  and  a  peculiar  change  in  the  tibialis  anticus 
muscle,  which  was  the  only  one  examined ;  there  were  a  few 
f-cattered  patches  of  disease  in  the  lateral  columns. 

The  disease  of  the  posterior  columns  extended  along  their 
whole  length,  but  the  root-zones  were  unaffected,  and  this  pro^ 
bably  accounts  for  the  fact  that  the  patellar  reflex  was  retained. 
The  absence  of  ataxia,  notwithstanding  the  extensive  disease  of 
the  posterior  columns,  is   attributed  to  the  slight  intensity  of  the 
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disease,  and  to  death  occurring  before  its  full  development ;  it 
may  also  perhaps  he  duo  to  the  peculiar  localisation  of  the  disease, 
for  we  do  not  yet  know  what  portion  of  the  posterior  columns 
have  to  be  diseased  fo  produce  ataxia.  The  sensory  S3''mptoms  are 
explained  by  the  affection  of  the  peripheral  nerves,  which  can  be 
considered  either  as  a  primary  atrophy  or  as  a  chronic  parenchy- 
matous neuritis,  and  which  probably  had  its  origin  in  the  distal 
terminations  of  the  nerves.  The  peculiar  changes  in  the  muscles, 
Westphal  thinks,  may  be  related  to  the  paradoxical  contraction. 

Rumpf  on  Syphilis,  Infantile  Paralysis,  and  Cerebellar 

Atrophy. — Syphilis  of  Nervous  Si/stem, — A  man,  aged  31  (ArcMv 
f.  Psych,  xvi.  p.  410),  contracted  syphilis  when  29,  and  sub- 
sequently suffered  from  a  cutaneous  eruption  and  sore  throat,  and 
from  a  suddenly  developed  attack  of  right  heniiplegia  of  the  limbs. 
Symptoms  of  spastic  paralysis  of  the  left  leg  next  showed  them- 
selves, then  incontinence  of  urine  and  faeces.  The  patellar  reflexes 
were  exaggerated  on  both  sides,  a  slight  girdle  sensation  was 
present,  and  a  few  months  before  death  sensibility  became  im- 
paired in  both  lower  limbs.  The  patient  died  at  the  age  of  32. 
The  chief  post-mortem  results  were  : — (1)  An  old  lesion  in  the  left 
internal  capsule,  with  secondary  degeneration  of  the  pyramidal 
tracts  of  the  right  lateral  column  of  the  cord  ;  (2)  degeneration  of 
the  left  lateral  column,  chiefly  of  its  pyramidal  tracts,  in  the 
cervical  region  ;  (3)  degeneration  of  Goll's  columns  in  the  cervical 
regions ;  (4)  a  patch  of  inflammation  in  the  dorsal  portion  of  the 
cord,  implicating  the  lateral  and  posterior  columns  of  both  sides, 
and  gradually  increasing  in  dimensions  till  the  lumbar  region  was 
approached,  where  the  disease  again  contracts  its  limits,  and  is 
confined  to  the  posterior  columns,  and  to  the  postero-lateral  parts 
of  the  lateral  columns  ;  (5)  the  blood-vessels  throughout  the  cord, 
but  especially  in  its  dorsal  region,  presented  proliferative  changes 
in  their  three  coats,  the  inner  coat  being  affected  later  than  the 
outer  coats — these  changes  are  often  found  associated  with 
syphilis,  but  they  are  not  pathognomonic  of  it,  being  found  in 
other  diseases. 

Infantile  Paralysis. — A  case  of  infantile  paralysis  (polio-myelitis 
anterior  acuta)  is  described  in  which  there  was  atrophy  of  the 
central  convolutions  of  the  cerebrum.  The  paralysis  affected  the 
right  side,  and  came  on  in  the  fourth  year.  Death  occurred  from 
pneumophthisis  in  the  eighteenth  year.  The  middle  and  lower  parts 
of  the  central  convolutions  of  the  left  cerebral  hemisphere  were 
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BniJillei-  than  the  corresponding  parts  of  the  right.  The  author 
states  Ihut  the  dimensions  of  the  left  internal  capsule  (in  front  of 
the  genu)  and  of  the  left  lenticular  nucleus  were  markedly  less 
than  those  of  the  corresponding  structures  on  the  right  side.  He 
regards  the  cerebral  atrophy  as  an  arrested  development,  the  result 
of  the  spinal  jiaralysis. 

Cerebellar  Atrophy. — The  paper  closes  with  the  caso  of  a  cat  which 
had  symptoms  of  cerebellar  disease,  and  which  was  found  after 
death  to  have  atrophy  of  the  cerebellum. 

Schulz  on  Aphasia,  Hemianopsia,  Spinal  Sarcoma,  and 

Tetanus- — Schulz  (Archiv  f.  Psych,  xvi,  p.  579)  reports  the  fol- 
lowing four  cases : — 

Aphasia. — A  man  aged  20  suddenly  fell  from  his  cart  on  March  21 
without  losing  consciousness.  On  March  24:  his  speech  became 
aifected,  and  occasional  convulsive  movements  were  noticed  in  his 
right  face.  On  March  29  he  was  admitted  into  Hospital  suffering 
f lom  complete  amnesic  aphasia,  nevertheless  he  understood  all  that 
was  said  to  him,  and  could  repeat  words  that  were  uttered  slowly 
to  him.  There  was  paresis  of  the  lower  half  of  the  right  face, 
the  tongue  deviated  to  the  right,  and  every  three  or  four  minutes 
there  were  strong  convulsive  twitchings  in  the  whole  of  the  right 
face,  with  temporary  loss  of  consciousness.  The  aphasia  became 
absolute,  the  convulsions  continued  to  grow  worse,  and  ultimately 
became  general,  and  the  patient  passed  into  a  comatose  condition 
and  died  on  March  31.  The  autopsy  disclosed  a  cheesy  tumour, 
that  was  probably  tubercular  and  was  of  the  size  of  a  hazel  nut, 
in  the  infeiior  frontal  convolution  of  the  left  hemisphere  (Broca's 
convolution). 

Hemianopsia. — A  woman  aged  49  had  temporal  hemianopsia  of 
the  left  eye  (18  months  before,  she  had  suddenly  felt  something 
come  over  her  left  eye),  a  reeling  gait,  occasional  vertigo,  and 
right  hemiparesis ;  and  her  mind  was  childish.  Under  iodide  of 
potassium  treatment  she  improved,  but  in  two  months  it  was 
noticed  that  there  was  complete  left  homonymous  hemianopsia, 
the  right  eye  being  now  affected.  Six  months  afterwards,  on 
April  1,  1884,  the  patient  was  admitted  into  hospital  much  worse; 
the  hemianopsia  remained  ;  there  was  paresis  of  all  four  extremities, 
which  gradually  developed  into  almost  complete  paraplegia,  witb 
contracture  of  the  limbs,  heightened  tendon  reflex  and  sensory 
disturbances.  At  a  later  stage  there  was  jiaral\  sis  of  the  sphincters 
and   extensive   bedsores,  and  the  patient  died  on   Sept.  3,  1884. 
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IJming  tlie  last  three  months  she  was  demented.  The  diagnosis 
was  : — Tumour  springing  from  the  hypophysis  cerebri  compressing 
the  light  optic  tract,  and  latterly  implicating  the  pons.  The 
autopsy,  howevei",  showc  d  chronic  cerebral  pachy-  and  leptomenin- 
gitis, int(.i>titial  encephalitis,  and  hypertrophic  cervical  }. achy- 
meningitis  at  the  level  of  the  3rd  and  4th  cervical  vertebra?.  Tlio 
pia  mater  was  especially  thick  and  adherent  iu  the  region  of  the 
chiasma,  and  to  this  Schulz  is  inclined  to  attribute  the  hemi- 
anopsia, though  he  admits  the  evidence  is  not  at  all  conclusive. 
The  spinal  cord  was  softened  oppdsite  the  3id  and  4th  cervical 
vertebras. 

Spinal  Sarcoma. — A  girl  of  sixteen  had  complained  for  three 
months  of  pain  in  the  back,  and  during  the  last  three  weeks  had 
been  troubled  with  numb  feelings  in  the  hands  and  arms,  and  her 
arms  had  gradually  become  paralysed.  On  admission  into  hospital 
on  March  31,  1881,  there  was  almost  complete  jiaralysis  of  both 
upjicr  and  lower  limbs  ;  loss  of  sensibility  over  the  whole  of  the 
upper  limbs,  and  vaso-motor  disturbances  evidenced  by  hot,  red,  and 
swollen  hands;  diminished  sensibility  in  the  lower  limbs,  with 
partial  loss  of  the  deep  and  superficial  reflexes,  and  paresis  of  the 
bladder.  Acute  pains  were  ^till  felt  in  the  hack,  and  soon  respira- 
tion became  affected,  and  the  patient  died  on  April  2,  1881.  The 
diagnosis  was  acute  meningo-myelitis.  At  the  post-mortem  a 
tumour  was  found  ensheathing  the  cord  from  the  cauda  equina 
upwards  to  the  upper  cervical  region.  It  had  the  characters  of  an 
alveolar  sarcoma,  and  had  evidently  originated  in  the  pia  mater. 
In  some  places,  notably  in  the  upper  dorsal  part  of  the  cord,  and 
the  upper  cervical  part,  what  little  of  the  cord  was  left,  was 
completely  softened. 

Tetanus. — The  author  reports  a  mild  case  of  tetanus  in  wdiich 
the  irritability  of  the  facial  nerves  to  mechanical  stimulation  was 
increased,  but  their  irritability  to  the  stimuli  of  the  constant 
current  was  normal.  This  last  ob-ervation  agrees  with  Erb's 
statements,  but  it  is  in  opposition  to  what  other  authorities  have 
found  in  this  disease. 

W.  J.  DoDDs,  M.D.,  D.Sc. 


Report  of  a  slight  Outbreak  of  Epidemic  Cerebro-spinal 
Meningitis,  with  ISIotes  of  Six  Cases.    By  \Vm.  Frew,  M.B., 

CM. — This    ontl)reak    occurred    in    the    town    of    Galston,    near 
Kilmarnock.     It  originated,  the  auihur  thinks,  through  the  bad 
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sanitary  conditions  of  the  place  ;  there  was  an  accumulation  of  the 
sewage  in  the  neighhonrhood  of  the  houses.  Personal  intercourse, 
however,  could  be  traced  fioin  the  first  patient  down  to  the  last 
(with  one  possible  exception). 

Case  I. — Initial  symiitoms,  lieudache  and  vomiting:  on  second 
day,  temperature  104^,  followed  by  delirium,  sordes  on  lips,  &c.  By 
fourth  day,  improvement  set  in.  No  rash  was  observed.  After 
recovery,  absolute  deafness,  staggering  gait.     Girl,  age  10. 

Case  II. — ^t.  1.  Vomiting  and  pain.  Temperature  104^. 
Measly  rash  on  forearms  and  limbs.  Death  within  fourteen  hours 
of  onset. 

Case  III. — Sister  of  Case  II.  Age  7  years.  Rigor,  headache, 
abdominal  pain.  Next  day,  vomiting.  Thiid  day,  temperature 
103^-104°,  much  restlessness  and  pain  in  head.  Fourth  day,  worse  ; 
photophobia,  feeling  of  constriction  at  throat,  mottled  purplish 
rash  on  forearms  and  legs;  legs  flexed  on  abdomen,  retraction  of 
head;  delirium,  &c.,  towards  night.  Sixth  day,  improvement, 
tenderness  along  spine.  Recovery  tedious,  relapses  of  pain, 
vomiting,  &c.,  much  exhaustion ;  but  no  paralysis  or  aifection  of 
special  senses. 

Case  IV. — Girl,  84  years  old.  A  very  acute  case ;  chief  sj-mptom, 
vomiting;  death  in  a  single  night.  Post-mortem,  petechial  spots 
on  legs  :  hypera^mia  of  membranes,  with  inflammatory  exudation 
beneath  them,  at  vortex  of  brain,  over  cerebellum,  and  along  spinal 
cord. 

This  girl  had  visited  Case  III.  three  days  before  her  own 
seizure. 

Case  V. — Vomiting,  fever,  convulsions  affecting  principally  the 
left  arm  and  left  angle  of  mouth.  No  rash.  Death  on  fourth 
day. 

Post-mortem. — Calvaria  of  a  bright  pinkish  colour :  venous 
congestion  of  surface  of  brain ;  gelatino-puralent  exudation  on 
upper  and  under  surface  of  brain  (especially  right  anterior  part), 
and  also  over  cerebellum  and  spinal  cord. 

Case  VI. — Age  14  months.  Vomiting,  fever,  convulsions,  mouth 
and  eyes  drawn  to  right.  Examination  of  the  fundus  oculi  showed 
no  neuritis,  but  distinct  hypersemia.  No  rash  observed.  Death  on 
f  jurth  day. 

On  the  Pathology  of  Pseudo-hypertrophic  Muscular  Pa- 
ralysis, with  Remarks  on  a  so-called  Degeneration  of  the 
Nervous  System.     I^y  G.  S.  Middle  ton,  M.A.,  M.D.— Two  cases 
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were  examined — in  tlie  first  case  the  microscopic  changes  were 
as  follows : — 

Muscular  system. — The  muscular  fibres  vaiicd  greatly  in  thick- 
ness; some  muscles  (and  especially  those  Avhich  were  othei-wise 
least  abnormal)  were  in  a  condition  of  hyaline  degeneration  ;  in 
others  there  was  increase  of  connective  tissue  between  the  fibres, 
or  infiltration  with  fat.  In  the  heart  and  bladder  there  was 
increase  of  interstitial  connective  tissue,  but  no  fatty  infiltration, 
nor  hyaline  degeneration. 

Nervous  sijstem. — The  only  change  found  was  the  presence  of 
small  whitish  glancing  bodies,  scattered  in  large  numbers,  and 
indiff'erently  (though  more  numerous  in  the  white  substance  than 
in  the  grey)  through  all  parts  of  the  nervous  system  that  were 
examined.  They  stained  in  logwood,  and  faintly  with  osmic  acid. 
These  the  author  justly  concludes  to  have  been  produced  by  the 
method  of  preparation,  the  parts  having  been  hardened  in  alcohol. 

In  Case  II.  the  muscular  tissue  presented  a  marked  fatty  infiltra- 
tion, some  increase  of  connective  tissue,  and  atrophy  of  muscular 
fibre.  No  hyaline  degeneration.  Nervous  system  practically 
normal. 

From  a  consideration  of  these  cases,  and  a  review  of  the  literature 
of  the  subject,  the  author  concludes  that  the  disease  is  essentially 
a  myopathy. 

Beevor  on  Three  Cases  illustrating  the  Localisation  of 
Motor  Centres  in  the  Brachial  Enlargement  of  the  Spinal 

Cord  {Hoy.  3fed.  Chir.  Soc,  April  14,  1885). — These  cases  illus- 
trated the  groups  of  muscles  found  by  Terrier  and  Yeo  (Proc. 
Roy.  Soc,  No.  212;  1881),  to  be  thrown  into  action  when  each 
motor  root  in  the  monkey's  brachial  plexus  was  faradized.  In  the 
first  case — progressive  muscular  atrophy — in  the  fourth  cervical 
group  the  deltoid,  rhomboid,  biceps,  brachialis  anticus,  supinator 
longus,  extensors  of  fiugere  were  severely  afiected  on  both  sides, 
and  in  addition  on  the  left  the  supra-  and  infra-spinati ;  the  fifth 
cervical  (clavicular  part  of  deltoid,  biceps,  brachial,  antic,  supin. 
long,  serrat.  mag.,  extensors  of  fingers)  was  completely  paralysed ; 
in  the  sixth  cervical  (lat.  dorsi,  pect.  maj..  triceps,  serrat.  mag., 
pronators  of  wrist),  only  the  two  latter,  and  the  last  only  slightlv  ; 
in  the  seventh  cervical  (lat.  dorsi,  subscap.,  pect.  maj.,  triceps,  teres 
major,  flexors  of  fingers),  the  teres  was  aifected  on  both  sides,  and 
the  pect.  maj.  slightly  on  the  left  and  the  flexors  of  the  fingers  on 
the   right ;  in    the  eighth    cervical  (long  flexors  of   wrist,   ulnar 
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flexors  of  wrist,  small  luusclcs  of  liaml,  extensors  of  fingers, 
tjiceps  (long  head),  poet,  niaj.),  all  tlie  muscles  were  severely  affected 
on  the  right,  except  the  last  two,  and  extensors  of  fingers  and 
pecf  oralis  maj.  slightly  ]iaralysefl  on  the  left ;  the  first  dorsal  (small 
muscles  of  hand  and  interossei),  on  right  only.  The  above  shows 
the  bicei)s  typo,  viz.  fourth  and  fifth  cervical  on  both  the  right  and 
left,  besides  the  eighth  cervical  and  first  dorsal  on  the  riglit.  No 
reaction  to  faradic  current  was  obtained  in  the  severelj^  affected 
muscles. 

The  two  other  cases— triceps  type — occurred  in  boys  of  18  and 
11  years  old,  who  had  infantile  paralysis  when  young. 

In  one  case  on  the  right  side,  the  only  muscles  affected  were 
the  triceps,  latissimus  dorsi,  pectoralis  major  (sternal  part  only) ; 
these  were  absolutely  powerless,  and  the  last  muscle  had  com- 
pletely disappeared ;  they  gave  no  reaction  to  faradic  or  constant 
currents  ;  they  belong  to  the  sixth  and  seventh  cervical  groups.  On 
the  left  side,  beside  these  muscles,  all  muscles  corresponding  to  the 
seventh  cervical,  except  flexor  digit.,  and  all  those  of  the  sixth 
cervical,  except  pronators  of  wrist,  were  paralysed ;  in  the  fifth 
cervical  group,  the  deltoid,  serrat.  mag.,  extensors  of  wrist  were 
only  slightly  affected  ;  and  in  the  fourth  cervical,  only  the 
rhomboid,  supra-  and  infra-spinati,  teres  minor  were  severely 
affected  :  there  was  no  reaction  to  the  constant  current  in  the 
severely  paralysed  muscles. 

In  the  other  triceps  case,  the  teres  major,  latiss.  dorsi,  subscap., 
pect.  major  (lower  half),  triceps,  serratus  magnus  and  the  rhom- 
boid (?),  were  the  only  muscles  paralysed,  and  these,  excepting  the 
two  last,  are  supplied  entirely  by  the  sixth  and  seventh  cervical 
roots,  so  that  the  muscles  corresponding  to  the  biceps  type  have 
escaped. 

It  should  be  mentioned  that  Terrier  has  since  found  (Proc.  Boy. 
Soc,  No.  225,  1883)  that  his  original  list,  used  in  this  paper,  is 
one  root  too  high,  and  the  groups  of  muscles  should  refer  from  the 
fifth  cervical  to  the  second  dorsal,  instead  of  from  the  fourth 
cervical  to  the  first  dorsal,  so  that  the  group  here  assigned  to  the 
fourth  belongs  to  the  fifth,  &c. 

Case  of  Tubercular  Tumour   of  the    Cerebellum.      By 

William  Vost,  M.B.,  CM.  (Glasgoiv  Medical  Journal,  July  188-1.) — 
Onset  of  sj^mptoms  ten  days  before  death;  purpuric  rash,  cough 
malaise  ;  then  staggering  gait:  pain  left  side.  On  admission,  could 
not  walk,  lay  with  knees  flexed,  pain  on  extending  them.     Pupils 
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large,  not  responding  (o  liglit ;  eyes  fixed,  but  sliglit  to  and  fro 
movenients  of  tliem  later  on.  Triche  corebrale;  bladder  partly 
paralysed.  Semi-comatose  condition.  Temperature  100''-102-4°. 
Post-mortem,  phthisis,  with  old  pleurisy  of  left  lung  ;  and  a  tumour 
(tubercular)  on  the  under-surface  of  the  left  lateral  hemisphere  of 
the  cerebellum. 

J.  A.  Ormerod,  M.D. 

Remik  on  a  Case  of  Bilateral  Paralysis  of  ths  Spinal 

Accessory  Nerve  (Deutsche  Med.  Wochensch-ift,  No.  27,  1885. 
Case  exhibited  at  Vereiu  fiir  innere  Medicin,  June  1885). — The 
patient,  a  man,  aged  35  years,  contracted  indubitable  syi)hilis  in 
1873.  Six  months  before  being  exhibited  to  the  Society  he  began 
to  suffer  from  pains  in  the  neck  and  right  shoulder,  with  inability 
to  raise  the  shoulders  ;  six  weeks  subsequently  his  voice  became 
husky. 

He  presented  the  following  state  : — Over  the  sternal  end  of 
the  right  clavicle  an  exostosis  as  large  as  a  hen's  egg,  and  a 
similar  but  f-maller  exostosis  over  the  sternal  end  of  the  left 
clavicle ;  hard  prominences  from  the  right  side  of  the  upper 
cervical  vertebrae,  and  from  the  left  side  of  the  sixth  and  seventh 
cervical  vertebrae ;  marked  atrophy  of  the  trapezii,  levatores  anguli 
scapulfB,  rhomboides,  mut^cles  of  the  back  of  the  neck  and  of  the 
pectorales  ;  the  sterno-cleidomastoides  only  slightly  wasted,  and 
the  extrinsic  muscles  of  the  larynx  healthy  ;  both  deltoides  fairly 
developed,  but  the  muscles  on  the  flexor  aspect  of  the  upper  arm 
atrophied,  especially  on  the  left  side,  on  which  the  supinator 
longus  is  similarly  affected  ;  muscles  on  the  extensor  side  of  both 
forearms  only  ia*her  flaccid;  those  on  the  flexor  side  and  muscles 
of  hands  intact  Motor  paralyses  exactly  coiTt-sponding  to  the 
distribution  and  degree  of  the  atrophy  easily  demonstrated ; 
characteristic  separation  of  the  inner  border  of  the  scapula  fiom 
the  chest  wall  when  the  arm  is  raised,  shows  the  left  serratus 
magnus  to  be  also  involved.  Respirations  24—27  per  minute, 
without  stiidtir  or  dj'spnoea,  thoracic  in  type,  with  respiratory 
epigastric  recession  (diaphragmatic  paralysis) ;  pulse-rate,  90-115 
per  minute ;  acceleration  possibly  secondary  to  hurried  respira- 
tion only  ;  occasional  fibrillar  twitching  of  sterno-cleidomastoideus, 
deltuideiis,  pectoralis,  biceps,  and  supinator  longus  on  both  sides. 

On  electrical  examination,  platysmata,  muscles  of  the  root  of 
the  tongue  and  extrinsic  muscles  of  the  larynx  react  normally  ; 
stei'no-mastoides    react   to   moderately    powerful  faradic   current; 
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but  trapczii  and  loft  biceps  excitable  only  by  very  strong  cuiTent, 
and  their  contraction  slow  and  incomplete  (faradic  degenerative 
reiiotion).  Cnlvanic  degenerative  reaction  marked  in  trapezii, 
sterno-niastoidfs,  left  I)iceps,  and  supinator  longus  ;  present,  but  to 
a  less  degree,  in  deltoides ;  in  flexors  of  arm  on  right  side,  and 
extensors  of  wrist  on  left  side. 

The  hoarseness  of  voice  suggested  the  probability  of  the  intrinsic 
laryngeal  muscles,  supplied  b}'  the  inner  division  of  the  spinal 
aceessory  rerve,  being  affected.  On  April  1st,  Dr.  Booker  observed 
the  signs  of  paralysis  of  the  left  recurrent  laryngeal  nerve ;  on 
May  6th  the  right  vocal  chord  appeared  the  more  immobile ;  on 
May  16th  both  chords  occupied  a  position  intermediate  between 
the  cadaveric  and  that  characteristic  of  paralysis  of  the  crico- 
arytfenoides  postici.  On  pbonation  the  chords  do  not  approximate, 
and  vibrate  coarsely,  attributable  to  paralysis  of  the  crico-thyroides, 
supplied  by  the  external  laryngeal  nerve. 

There  are  no  signs  or  symptoms  of  implication  of  any  of  the 
cranial  nerves,  except  slight  difficulty  in  swallowing,  explicable 
by  involvement  of  the  pharyngeal  filaments  of  the  spinal  accessory 
(Burchard). 

The  author  considers  a  syphilitic  process — probably  a  pachy- 
meningitis, extending  laterally  as  far  as  the  ligamentum  denticu- 
latum,  and  involving  the  anterior  roots  of  the  upper  cervical 
iiei'ves,  and  of  the  spinal  accessory  as  far  down  as  the  fifth  and 
sixth  nerves — the  most  likely  explanation  of  the  jDbenomena 
observed. 

The  interest  of  the  case  culminates  in  the  laryngeal  condition, 
which  the  author  considers  as  a  fact  opposed  to  the  well-known 
views  of  Semon  regarding  the  special  liability  of  the  abductor 
fibres  to  become  paralysed  in  disease  aff"ecting  the  nucleus  of  the 
spinal  accessory  or  its  peripheral  branches.  Such  an  argument 
appears  hardly  sound.  The  chords  seem  to  have  occupied  a 
position  exactly  corresponding  to  partial  abductor  paralysis,  as 
has  been  elsewhere  pointed  out  by  B.  Fraenkel. 


Hughes  Bennett  on  Locomotor  Ataxy,  without  Disease 
of  the  Posterior  Columns  of  the  Spinal  Cord.    (Vol.  xviii. 

Clinical  Society's  Transactions,  1885.) — Dr.  Bennett  gives  the 
details  of  a  case  which  appears  to  us  to  be  unique  from  many 
points  of  view.  It  is  in  itself  not  only  of  great  clinical  interest, 
but  the  conclusions  which  the  author  draws  from  the  facts  are  in 
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our    opinion    ealcnlatetl    to    throw   an    important    light   on    tho 
physiology  and  pathology  of  so-called  tabes  dorsalis. 

A  gamekeeper,  48  years  old,  having  previously  been  in  good 
health,  and  never  having  suffered  from  syphilis  or  other  illness, 
about  nine  months  before  he  came  under  observation  gradually 
experienced  attacks  of  shooting-pains  in  his  legs,  and  inability  to 
walk  properly.  This  was  accompanied  with  a  sensation  (,f 
numbness  in  the  limbs.  All  these  symptoms  slowly  increased  in 
severity.  On  examination,  the  general  health  av;.s  found  good, 
and  all  the  functions  and  organs  of  the  body  normal,  with  the 
following  exceptions  : 

There  were  occasional  slight  attacks  of  giddiness,  and  slight 
nystagmus,  otherwise  the  cerebral  functions  and  special  senses 
were  normal.  The  movements  of  the  upper  limbs  were  somewhat 
weak,  and  slightly  but  distinctly  ataxic.  The  bladder,  rectum, 
and  sexual  organs  appeared  to  be  normal.  The  lower  limbs 
presented  all  the  typical  characters  of  ataxy  of  an  advanced  type, 
the  incoordination  being  markedly  increased  in  the  dark,  or  with 
tho  eyes  closed.  The  plantar  reflexes  were  diminished,  and  the 
knee-jerk  on  both  sides  was  totally  abolished.  In  the  feet  and 
legs  the  cutaneous  sensibility  was  slightly  diminished  and  re- 
tarded; otherwise  and  elsewhere  it  was  normal.  There  were 
frequent  attacks  of  severe  lancinating  pains  in  tlie  lower  limbs. 
The  nutrition  of  the  muscles  in  their  electrical  reactions  was 
normal.  During  a  residence  of  two  and  a-half  months  in  the 
hospital  all  these  symptoms  somewhat  rapidly  augmented,  and 
the  patient  died  of  exhaustion. 

On  post-mortem  examination  the  essential  lesion  was  found  to 
consist  of  a  series  of  isolated  sarcomatous  tumours,  situated  chiefly 
in  the  posterior  portion  of  the  pia  mater  of  the  c:.rd.  These 
involved  the  posterior  spinal  roots,  without  causing  their  serious 
degeneration.  These  tumours  were  most  numerous  in  the  lower 
dorsal  and  lumbar  regicms.  The  posteiior  columns  of  the  cord 
were  everywhere  perfectly  normal.  The  medulla  oblongata  to 
the  naked  eye  appeared  natural,  but  the  microscope  jevealed  a 
sarcomatous  growth  occuj^ying  the  floor  of  the  fourth  ventricle, 
and  extending  downwards  to  the  centre  of  the  wall  surrounding 
the  central  canal. 

From  these  facts,  of  which  only  a  superficial  sketch  is  here 
given,  the  author  draws  important  pathological  and  clinical 
conclusions.  The  point  to  which  special  attention  is  directed  is 
this  :  while  during  life  the  patient  presented  most  of  the  charac- 
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teristic  phenomena  of  tal)cs  dorsal  is,  the  posterior  columns  of  the 
cord  were  found  after  death  to  ho  everywhere  normal  in  structure, 
while,  on  the  other  hand,  the  posterior  spinal  roots  alone  were 
extensively  involved  in  the  morbid  lesion.  Thus  evidence  is 
adduced  to  sIkjw  that,  for  the  production  of  those  groups  of 
symptoms  comprised  under  the  term  of  tabes  dorsal  is,  disease  of 
the  posteiior  columns  of  the  cord  is  not  an  essential  factor,  and 
thrtt  they  may  be  fairly  developed,  the  centre  being  in  a  perfectly 
normal  condition.  The  case  supports  the  view,  that  incoordinate 
movements  may  be  produced  by  interruption  of  the  afferent 
elements  of  the  nervous  system.  It  moreover  forms  an  important 
pathological  link  between  the  classical  lesion  in  the  posterior 
root-zones,  and  the  cases  of   "  nervo-tabes "  peripherique  of  De- 

jerine. 

Here  we  can  do  no  more  than  merely  hint  at  the  leading  points 
of  this  valuable  observation,  and  must  refer  our  readers  to  the 
orio-inal  paper  for  the  facts  in  detail,  as  well  as  for  a  close  and 
scientific  leasoning  thereon  by  the  author.  A  series  of  beauti- 
fully executed  lithographs  of  the  natural  eye  and  microscopical 
appearances  are  appended  to  the  communication. 


Hughes  Bennett  on  a  Case  of   Cerebral  Tumour,  the 
Surgical  Treatment  by  Rickman  J.  Godlee.    (Vol.  Ixviii., 

Med.  Chirimj.  Trans.  1885.)— The  incomplete  reports  of  this  case 
which  appeared  in  the  different  medical  journals  at  the  time  of  its 
occurrence  excited  a  considerable  amount  of  interest  in  the  pro- 
fession. In  the  Medico-Chmirgical  Transactions  for  1885  appears  the 
first  authoritative  statement  from  the  medical  men  in  charge  of 
the  case.  This  consists  of  a  full  and  complete  record  of  all  the 
circumstances  connected  with  what  we  believe  to  be  still  a  unique 
case.  It  will  be  unnecessary  to  abstract  them  in  detail,  as  the 
general  results  are  now  well  known.  Those  interested  in  the 
subject  will  do  well  to  consult  the  original  paper,  which  is 
carefully  drawn  up  and  fully  illustrated.  The  history  and 
condition  on  examination  of  the  patient  prior  to  treatment  is 
described,  the  reasons  for  the  diagnosis  discussed,  and  the 
necessity  for  heroic  treatment  defended.  The  various  steps  taken 
to  remove  the  tumour  froni  the  substance  of  the  brain  are  detailed, 
and  all  the  phenomena  succeeding  the  operation  are  recorded. 
The  post-mortem  appearances  are  described,  and  the  condition 
of    the   cerebral   cortex   demonstrated    by    means  of  engravings. 
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FiiuiU y,  a  comnieTitary  on  all  circumstances  of  the  case  is  given, 
dealing  chioflj'^  with  the  question  of  diagnosis,  the  surgical 
operation,  tlic  clinical  phenomena  following  the  operation,  and  the 
revelatitms  of  the  autopsy.  In  the  course  of  the  discussion  many 
interesting  facts  are  demonstrated,  and  suggestive  ideas  advanced, 
on  the  question  of  cerebral  tumour  and  the  ptjssihility  of  removing 
it  by  surgical  operation.  The  authors  conclude  by  saying  that, 
"  Although  unfortunately  in  this  instance  life  was  not  permanently 
preserved,  the  ex})ericnce  we  have  gained  by  this  case  leads  us  to 
the  belief,  that  theie  is  an  encoui aging  prospect  for  the  future  of 
cerebral  medicine  and  surgery ;  and  that,  as  a  tumour  of  the  brain 
can  be  diagnosed  with  precision,  and  successfully  removed  without 
immediate  danger  to  life,  we  confidently  anticipate  that  under 
more  favourable  circumstances  the  operation  will  be  performed 
with  lasting  benefit  to  th;  patient."  Their  previsions,  as  the 
reader  is  aware,  have  been  justified  by  the  results  recently  obtained 
by  Horsley  and  others ;  and  the  surgical  treatment  of  cerebral 
tumours  situated  in  the  motor  region  has  been  proved  in  several 
cases  to  be  both  safe  and  effectual. 

J.  J.  Pringle,  M.D. 
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